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The Change of Name and Owner- 
ship of Municipal and County 
Engineering 


Municipal Engineering was founded in 1890, and was 
the first American magazine in the municipal field. A few 
years ago its field was somewhat broadened and its name 
was changed to Municipal and County Engineering. Begin- 
ning with this issue it adopts a briefer name, Municipal 
News, and again returns to the narrow field of municipal 
activities that involve construction,, maintenance and 
operation. 

The new owners, Gillette Publishing Co. (formerly Engi- 
neering and Contracting Publishing Co.) publish three other 
monthly magazines. One of these, Roads and Streets, is the 
largest highway magazine in the world, both in point of 
paid circulation and advertising pages. 

Water Works also has the largest paid circulation in the 
world in the hydraulic field. 

Engineering and Contracting is the largest paid circula- 
tion monthly magazine in the engineering construction field, 
and is exceeded only by one weekly magazine in that field. 

The net paid circulation of these three monthly magazines 
has had a great growth during the past 12 months, as 
shown by the following tabulation: 





Per 

July, July, -cent 

1926 1927 gain 

“Engineering and Contracting”’.......... 12,124 20,105 66 
“Roads and Streets”.....................-....-. 8,165 10,449 28 
PT III sesistsibbinsntiiniateanicoisisuabiiasiiis 6,071 7,317 20 
ee Te 26,360 37,871 44 


Now that a fourth magazine has joined this group, the 
gross circulation will be not fewer than 75,000 copies 
monthly. 

We shall be glad to send a sample copy of any of our 
magazines upon request. 





“Roads and Streets” Passes the 


11,000 Mark 


With this issue Roads and Streets establishes another 
growth record. It now has more than 11,000 net paid 
subscribers. 

In January our free-circulation magazine, Road and 


Street News will be absorbed by Roads and Streets, 
and the gross circulation of Roads and Streets will be 
not fewer than 27,000 copies monthly during 1928. 

At the present rate of growth about half the total 
circulation will be paid circulation in January and we 
hope to increase that percentage greatly during 1928. 

The growth of the highway construction industry 
is well shown in the growth of circulation of Roads 
and Streets. Already its paid circulation exceeds that 
of Engineering News in 1902 when the present writer 
joined the editorial staff of Engineering News. 
Engineering News covered the entire civil engineering 
and construction field, and highway construction was 
then (1902) but a small fraction of that field. Now 
road and street work is a very large part of the field, 
and the most rapidly growing part of it. 





A Million Men Serve the 
Highway Field 


Probably few people, even among men engaged in 
the highway industry, appreciate its magnitude. It is 
not always very significant 'to say that about one and a 
half billion dollars are spent annually on roads and 
streets in America. Let us convert this sum into man- 
years. If the average highway worker received $1,500 
a year, it would require a million men’s wages to con- 
sume the billion and a half dollars. Of course the bil- 
lion and a half goes partly for materials, machinery 
and transportation; but those things, in turn, represent 
pay-rolls, for the most part. So it is not far amiss to 
say that our highways keep nearly a million men busy. 

Not long ago some one questioned the accuracy of our 
statement that we have more than 11,000 highway con- 
tractors on our mailing list. We have them, and that 
is that. But let us see whether such a number is needed 
to do the construction work in hand. If only half the 
billion and a half dollars were paid to contractors, and 
if every contractor secured highway work, each would 
average about $70,000 worth of highway work, which, 
at 10 per cent profit, would yield $7,000 each. In addi- 
tion to highway work, a good many of these highway 
contractors perform other kinds of construction. 

According to the last census, there were more than 
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90,000 contractors and builders in America. The num- 
ber now doubtless exceeds 100,000. In 1920 there were 
1,650,000 skilled building mechanics (car- 
penters, masons, etc.) and more than one-half laborer 
to each mechanic. Of the 100,000 contractors and 
builders about 30,000 are in the fields covered by our 
’ “Engineering 


more than 


three magazines, “Roads and Streets,’ 
and Contracting,” and “Water Works.” 
In 1920 there were about 65,000 civil engineers and 
surveyors, 18,000 architects and 63,000 draftsmen and 
designers, or a total of about 146,000 technical men 
responsible for construction designs and for the work 
of the 90,000 contractors and the 3,500,000 skilled me- 
chanies (including sub-contractors) and laborers in the 
construction industry. 
technical man to every 23 
builder to every 40 


This means about one 
workers, and one contractor or 
workers in the construction field. 

Of course some contractors seldom employ more than 
a dozen men at a time, whereas a few employ hundreds. 

In the light of these figures the 75,000 circulation of 
our magazines is seen to represent a large percentage 
of the technical men and contractors in the construc- 
tion field. 

“Roads and Streets,” for example, will have a monthly 
circulation of not fewer than 27,000 copies in 1928, and 
it may reach 30,000 copies before the end of 1928. 
“Concrete Highways,” before it enlarged its scope, 
issued not fewer than 40,000 free copies monthly; and 
since it is published by the Portland Cement Associa- 
tion, it may be assumed that they regard the 40,000 
men as having specifying or buying power or influence 
on the buying in the road and street field. In other 
words, the 40,000 represent leadership in this industry. 

There are about 16,000 township supervisors, only a 
small percentage of whom are on the regular mailing 
list of “Roads and Streets,” yet, as a whole, they have 
no slight buying power. 

To sum up, the number of men engaged in highway 
work in America has grown so rapidly within the last 
decade that few people realize the magnitude of the in- 
dustry. The growth during the next decade will doubt- 
less be at a more rapid rate, for with 85 per cent of 
our highway mileage still badly in need of improve- 
ment, and with much of the improved mileage rapidly 
becoming so congested that widening is imperative, 
there can be no doubt that the present rate of expendi- 
ture for road and street improvement will be dwarfed 
by the expenditure rate a few years hence. 





The Prospective Blight of Inter- 
state Commerce Commission 
Control Over Highway 
Transportation 


Having seriously retarded the development of the 
railways of America during the past 20 years, the Inter- 
state Commerce Commission is about to ask congress 
to give it control over interstate bus and truck traffic. 





September 








And a curious anamoly is presented. When in 1906 
congress gave the I. C. C. its rate regulatory powers, 
it was on the theory that railways are monopolies whose 
rates must be regulated if there is not to be frequent 
overcharge for the service rendered. But now control 
of bus and truck rates is to be asked because busses 
and trucks are so highly competitive that railways are 
injured by their competition. In short, monopoly was 
the alleged reason for rate regulation 20 years ago, 
whereas now competition becomes the reason. 


The plain truth of the matter is that we have a con- 
siderable body of men in public life who still believe 
in trying to cure all economic ills by law. And this 
belief seems to remain strong in spite of generations 
of evidence that laws have never cured any economic 
ill. We see this belief in full flower in the middle west 
just now, for many politicians are urging some sort of 
government dole to distressed farmers. There are too 
many farmers and the consequence is overproduction, 
low prices and general dissatisfaction. Instead of 
letting the farming industry cure overproduction by 
the automatic weeding out of the incompetents, which 
is now in progress, it is urged that the government 
virtually fix certain prices of farm products at a higher 
level. This of course would encourage still greater 
overproduction, and the proposed cure would only aggra- 
vate the disease. 


If excessive competition in farming and in trans- 
portation is to be cured by government control where 
shall this sort of cure be stopped? Gary and Schwab 
have both recently complained of excessive competition 
and low prices in the steel industry. The Guggenheims 
bewail it in the copper industry. Scarcely a conven- 
tion of business men is held without some speech being 
delivered bewailing the excessive competition in their 
particular business. The truth is that competition is 
‘excessive everywhere. But it is equally true that, 
barring a few short spells of Elysian profits, competi- 
tion always has been excessive. Shall we eliminate ex- 
cessive competition by law? If we do, we shall virtually 
stifle competition, and thus legally put an end to the 
great driving force that has made this nation the indus- 
trial leader of the world. Industrial freedom has been 
our shibboleth, and under freedom we have thrived 
beyond the dreams of Aladdin. But again the age old 
cry is heard; the cry of those who are least fit to manage 
any business, calling for protection against their suc- 
cessful rivals. 


Undoubtedly ways will ultimately be found to limit 
competition, without stifling it. But heaven deliver us 
from the Interstate Commerce Commission in the high- 
way field. Had that commission never existed, we have 
not the slightest doubt that railway rates would be lower 
than they now are, and that service would be better, 
for most of our railway mileage would have been elec- 
trified. The blight of railway rate regulation, however, 
drove capital and brains into other fields, and let the 
railway industry wither. We have no stomach for 4 
similar history in the highway field. 
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Cost Keeping On 
Road Job 


A Plan for Highway Contractors 
Described in The Highway 


Magazine 


By J. A. EDWARDS 


Lecturer on Business Administration 


Direct costs are those that apply 
directly to the job, such as labor, 
material, and cost of equipment for 
that job. On the other hand, charges 
that are common to several jobs and 
must be absorbed in the costs but can- 
not be charged directly and completely 
to any one job are indirect costs and 
are commonly known as overhead. 

To make a systematic record of the 
expenditures on any job it is necessary 
to set up a definite plan of procedure 
before the work is commenced. The 
method of cost keeping suggested in 
this series of articles is for the purpose 
of determining the actual cost of each 
natural and distinct part of each job. 
This is most easily accomplished by 
means of keeping the records under the 
following general headings: (1) con- 
tract record,:(2) cost accounts, (3) col- 
lective accounts, and (4) daily reports, 
the latter including labor material, and 
field equipment. 

The reasons for each of these records 
and the details required for best results 
will be discussed in the present article. 
The use of this system not only will 
enable the contractor to bid more 
accurately, but will enable him to check 
his bearings and discover leaks during 
the progress of the work, and thus 
safeguard that precious and elusive 
margin—his profits. 

Job Records.—To distinguish defi- 
nitely one job from another a contract 
record should be kept and separate 
symbols given to each job. All jobs 
should be recorded in one book and 
this record should embody: 


The job symbol (alphabetical, start- 
ing with the letter A). 

Date of contract. 

Owner (state, county or city). 

Location of job (name of road or 
route, section and station numbers). 

Description of job (brief). 

Date work started. 

Date work completed. 


In order to consider the cost of each 
part of the job by itself and to identify 
readily all of the parts, each job should 
be analyzed before work is commenced 
and a division of accounts made and 
each division given an account number. 

An example of such job analysis and 
designation of accounts is given in the 
first table. 

As an illustration, a charge reported 
as C21 would indicate that labor or 
equipment had been used, say on con- 
tract C located on Route 14, Section 6, 
Stations 633 to 685, for the operation 
of drilling and blasting; the.symbol C 
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indicates which job is meant and the 
figure 21 indicates the particular part 
of that job. 


Provision should be made for charges 
against field equipment and as these 
numbers should not vary with each 
change of jobs it is suggested that 
separate and unchanging numbers be 
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the kind and extent of information it 
should contain. 

Labor.—A suitable form which will 
serve as a time report and also provide 
for charging of labor costs to each job 
and account is given as Fig. 1. 

If the time of a foreman has been 
spent in supervising labor engaged in 





TIME REPORT 





Rate | Hours | Amount 






































Fig. 1.—Form for Reporting Labor 


assigned to each piece of main equip- 
ment and to groups of lesser equip- 
ment. In order to prevent confusion of 
these numbers with the numbers as- 
signed to various job cost accounts the 
prefixed symbol FE (field equipment) 
may be used. An example of such 
designation is given. 

FE-1 Steam shovel. 

FE-2 Fresno scrapers. 

FE-3 Slip scrapers. 

FE-4 Elevating grader No. 1. 

FE-5 Elevating grader No. 2. 

FE-6 Plows. 

FE-7 Dump wagons. 

FE-8 Horses. 

FE-9 Mules. 

FE-10 Ford trucks. 

FE-11 2-ton trucks. 

FE-12 Five-ton trucks. 

FE-12 5-ton trucks. 


The reason for this series of num- 
bers is that charges arising against 
accounts such as the above usually 
cannot be charged against specific jobs 
with accuracy and therefore must be 
collected in special accounts and from 
these distributed to the subdivisions 
of jobs in the manner hereinafter ex- 
plained. 

All persons interested should be fur- 
nished with copies of the designation of 
cost accounts and collective accounts. 


Daily Reports.—Daily reports (if the 
job is small, weekly reports may 
serve) of labor expended, material re- 
ceived and equipment used are neces- 
sary if close and profitable control is 
to be had and systematic procedure is 
to be followed. Progress reports may 


more than one part of the job, his 
daily time should be distributed to the 
various accounts involved, each account 
being charged with a proportion equal 
to the approximate length of time 
spent on each part of the job. This 
procedure also should be followed with 
timekeepers and others whose work is 
of a general nature. 


Materials.—Materials used should be 
reported in a manner similar to labor. 
Freight charges should be added to the 
cost of the material so that the total 
cost delivered to the freight, station 
will be the price at which it is charged 
to the job. Material purchased and 
held in storage as a general stock from 
which to draw should not be charged 
to any specific job until it is withdrawn 
from stock and delivered to a job. A 
form for this report is shown as Fig. 2. 


Field Equipment.—There appears to 
be considerable misunderstanding as to 
the nature of charges to be made 
against cost accounts for the use of 
field equipment. If the equipment is 
rented and the contractor is to keep 
it in repair while in his service, the 
amount paid as rent and the cost of 
repairs and operation (except wages of 
operators, which are a labor charge) 
constitute the charges to be made 
against the cost accounts of a job. If 
the equipment is owned, the charges 
should consist of depreciation, cost of 
repairs, fuel, lubricants and other sup- 
plies and any other items of cost which 
are necessary to the operation of any 
single piece of main equipment or 
group of lesser equipment. 





s MATERIAL REPORT 





Kind of Material 


Date | Quantity| 





| 


























i 





Fig. 2.—Form for Reporting Material Drawn From Stock 


also be used to advantage, not only for 
the purpose of having a written record 
of the progress of the job, but also 
to make possible the calculation of unit 
costs, such as per cubic yard, per 
square yard, or per linear foot, at 
logical periods during the life of the 
job. No fixed form need be followed 
in the making of progress reports as 
the character of each job will dictate 


If the equipment has been pur- 
chased by means of borrowed money 
for which interest is paid, the paid 
item of interest that has been caused 
by a certain piece of equipment should 
be charged to that piece of equipment. 

Interest on Owned Equipment.—The 
contractor who wishes to have clean- 
cut business records which will serve 
as beacon lights guiding him to sure 
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profits must not inject into his cost 
accounts a fictitious charge for interest 
on owned equipment. The net gain as 
shown on the annual income statement 
as taken from the general books 
would not be affected under either 
practice for if it were included as an 
item of “expense” a corresponding 
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charged out in the course of a year 
will be the same as the amounts 
charged in. 

In the case of lesser equipment such 
as scrapers and plows, and also in the 
case of horses and mules, the charge 
per day per piece or animal will have 
to be based on the average annual 
number involved in the group covered 

















amount would appear as “other in- 
come” and the net gain would be the _ by the collective account. For instance: 
.-—*:*«“‘«*«‘ lam ' 
EQUIPMENT REPORT | | Distribution by job and symbol Foren wn ety 
ine rs | a | | | Day rate! 
Kind ray Date | | | per unit | Amount 














Fig. 3.—Form for Reporting Use of Equipment 


same as though it were not included. 
In reality, it is neither an item of true 
cost nor true income and its injection 
as a cost distorts the true picture of 
total cost and may, therefore, give a 
misleading idea of the amount of profit 
actually obtained. 

Depreciation Charges.—Depreciation 
charges should be calculated by deduct- 
ing from the cost of the piece of equip- 


ment the expected salvage value to 
obtain the value which will be con- 
sumed. This figure divided by the 


number of years of expected life will 
give the amount of depreciation on that 
piece of equipment to be charged into 
cost each year. If the life exceeds the 
estimate, no further charges should be 
made after the total consumable value 
has been charged in. If the life falls 
short of the estimate, an additional 
charge will have to be made at the time 
the equipment is discarded to absorb 
the remainder of the total consumable 
value. 

Charges for Field Equipment.— 
Charges to cost for field equipment 
should be made at a daily rate. It will 


be observed that by the use of the 


if a group consisted of three pieces of 
lesser equipment used throughout the 
year, or 300 working days each, and 
the third piece had only been in exist- 
ence 150 days during that year, all 
three pieces would have a total of 750 
days which, divided by the working 
days in a year, or 300, would give an 
average number of 2% pieces. This 
number in turn would be divided into 
the total annual amount estimated to 
be the cost for that group of items of 
equipment. 

If any records for the previous year 
are available, these will be of great aid 
in making the estimate of annual cost. 
If none are available, the estimates 
should be made as best they may and 
after a few months the amounts of 
charges appearing in the collective ac- 
counts will furnish sufficient data on 
which to adjust the daily rates. 

Study of the plan outlined above will 
bring realization that idle time of 
equipment is distributed over the days 
the equipment is actually in use and 
that the peaks and valleys of cost of 
periodical or unusual repairs are 
smoothed out into average daily rates. 














collective accounts previously men- Small hand tools such as _ picks, 
COST ACCOUNT DIVISIONS FOR A TYPICAL JOB 
Clearing and Grubbing 14. Unloading and Paving 
1. Felling stocking materials 28. Fine grading 
2. Drilling end blasting stumps 15. Loading trucks 29. Form setting 
3. Hand grubbing 16. Hauling 30. Subgrading 
4. Removing debris 17. Mixing 31. Water 
Drainage Structures 18. Placing 32. Sand 
f. Removing old structure 19. Finishing 33. Gravel 
6. Excavating 20. Curing 34. Cement or Asphalt 
7. Shaping bed Grading 35. Unloading and stocking 
8. Purchase of corrugated metal 21. Drilling and blasting materials 
pipe 22. Plowing 36. Loading trucks or trains 
%. Placing pipe 22. Loading 37. Hauling 
10. Water } 24. Hauling 38. Mixing 
11. Sand lfor headwalls 25. Dumping 39. Placing 
12, Gravel fo “enewe 26. Leveling 40. Finishing 
13. Cement | 27. Finishing 41. Curing 
tioned, all costs of the nature under shovels and mattocks have a very 
consideration are charged into these limited life and may be charged 


accounts at irregular intervals, or as 
they occur. They are then to be taken 
from these accounts at an estimated 
regular rate and charged to each job 
and ‘its subdivisions in proportion to the 
usage of the equipment. 

Frequent adjustment of the esti- 
mated rates will be required from 
time to time in order that the amounts 


directly to the job for which they were 
purchased. If desired, a subdivision 
for supplies may be listed among such 
main divisions as clearing and grub- 
bing, drainage structures, grading, 
paving, etc., and small tools and other 
supplies charged thereto. 

A form for the report of equipment 
used is given as Fig. 3. 
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The records outlined in this article 
will form the basis of a simple yet 
adequate plan of cost keeping for the 
use of the wide-awake and progressive 
highway contractor who has healthy 
and continuing profits as his goal. 





Semi-Final Estimates on 
Pennsylvania Highway Work 


Samuel Eckels, Chief Engineer of the 
State Department of Highways of Penn- 
sylvania, has sent the following notice 
to division engineers, district engineers 
and contractors: 

“Act No. 173, approved by the governor, April 
18, 1927, amends the Act of May 31, 1911, con- 
cerning payments by the Commonwealth to high- 
way contractors. This Act clears up any ques- 
tions regarding the legality of the payment of 
semi-final estimates, but does not change our 
procedure materially. 

“The specification requirements shall be fol- 
lowed out in that an inspection shall be made 
by the engineer before a semi-final estimate shall 
be allowed. The contractor shall make a request 
to the district engineer, in writing, for a semi- 
final estimate when he desires such an estimate, 
but it must be understood that only one such 
semi-final estimate may be granted by the dis- 
trict engineer. If, for any goed reason, the con- 
tractor should have a second semi-final estimate, 
it shall be requested by the contractor, in writ- 
ing, of the Central Office, with the reasons 
therefor definitely stated. 

“The requirement of the law that after 95 
per cent of the work under contract has been 
completed a semi-final estimate may be granted 
with an amount retained equal to twice the con- 
tract value or estimated cost of the work re- 
maining to be done, precludes the possibility of 
submitting a semi-final estimate when 95 per 
cent of the work has been completed, and it is 
considered that approximately 98 per cent of the 
work should be completed before the contractor 
receives a semi-final estimate. 

“Our past policy that a semi-final estimate may 
not be granted until all work of a permanent 
character has been completed, need not be ad- 
hered to absolutely, under the new law, but it 
will be adhered to generally ; the exceptions being 
small quantities of work of a permanent char- 
acter.” 


Massachusetts to Get $250.- 
000 Highway for $1 


The project for constructing a sec- 
tion of state highway in Marlborough, 
Framingham and Sudbury, Mass., is 
not likely to prove attractive to New 
England highway contractors. This 
project, about 8,371 feet in length, the 
type being bituminous macadam and 
reinforced concrete, includes laying out 
the highway over a new location in 
the vicinity of Henry Ford’s Wayside 
Inn in Sudbury, correcting a danger- 
ous situation and calculated to remove 
heavy truck traffic to a distance from 
the Inn. The job is to be let at a lump 
sum price and it is understood that Mr. 
Ford, because of his interest, will put 
in a bid to do it for a nominal figure 
of about one dollar. Much of the grad- 
ing has in fact already been done by 
Mr. Ford and we recall having read 
@ newspaper item some time ago recit- 
ing the old-fashioned methods of ox- 
drawn vehicles and hand labor that 
were being employed on the work. 
However, we have lately been informed 
that he has turned to more modern 
methods and now has an Erie steam 
shovel on the job. It is understoo:l 
that Mr. Ford will do the entire work 
with his own forces.—THE NERBA (offi- 
cial organ of the New England Road 
Builders’ Association). 
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Providing Streets for Newly Promoted Community 


How Portions of a 250-mile System of Graded 30-foot Gravel Roads, in Realty Development, Were 


Built for Less Than $9,000.00 Per Mile Including Clearing and Grading 


To provide for beautiful and spacious 
country estates, luxurious summer res- 
idences, cottages, bungalows, great 
summer hotels, elaborate club houses 
with extensive and high class outdoor 
sports and recreations, several golf 
clubs, a polo field, a land locked yacht 
basin, a harbor for deep water freight 
and passenger ships, and to exploit the 
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Insley Excavator Grading on Highway Work 
beauties of landscape forests, lake, 
hills, valleys and beaches within com- 
muting distance of New York City, Bos- 
ton, New Haven, Providence, and a 
large area of the richest and most pop- 
ulous parts of the east, there has been 
developed an improvement scheme for 
the outright construction of a city of 
50,000 permanent residents and twice 
as many transient in a favored local- 
ity, cool in summer and moderate in 
winter, where there are ~- unlimited 
ocean and inland lake advantages, and 

beautiful terrain of great diversity. 


About 9 miles of the eastern end of 
Long Island, consists of a 10,000-acre 
tract containing about 2,000 acres of 
large and small fresh water lakes, 
among hills and bluffs up to 200 feet 
above sea level, sandy beaches, fertil 
valleys, rolling upland, forest and mea- 
cow that have never before been im- 
proved to any considerable extent and, 
except for a very few scattered resi- 
dences and fishermen’s hamlets were 
uninhabited since the days, hundreds 
of years ago, when they were possessed 
by the Montauk and other tribes of 
peaceful, fishing and agricultural In- 
tlians, 





By FRANK W. SKINNER, C. E. 

Consulting Engineer, New York City 

Here, less than two years ago, the 
Montauk Beach Development Company, 
financed and officered by men of large 
resources and previous experience in 
the creation and operation of large 
scale successful Florida developments, 
started an intensive program for the 
rapid and continuous construction of a 
real city with civic center, industrial, 
commercial and residential sections, a 
park-like development, luxurious club 
houses, varied and extensive major re- 
creation facilities. It is expected that 
this work in a very few years will have 
caused the expenditure of $50,000,000.- 
00. It will include the creation of a 
well systematized and coordinated com- 
munity with the most modern and com- 
plete facilities for municipal, corporate, 
private and public needs, together with 
beautiful and attractive surroundings 
and special facilities for yachting, 
bathing, motoring, golf, polo, tennis, 
and other outdoor sports and avoca- 
tions. 

Some Work Now Completed. — Sev- 
eral million dollars have already been 
expended for materials, equipment and 
on preliminary and permanent con- 
structions that have employed a force 
of more than 1,200 men and have al- 
ready enabled one great hotel, an 18- 
hole golf course, polo field, and other 
facilities to be opened to the public. 


When operations were commenced 
early last year the site was accessible 
by slow and infrequent trains on a 
branch of the Long Island Railroad and 
by very indifferent highways over and 
around the sandy hills to the lighthouse 
and fishing hamlet that were then the 
principal improvements of this area. 

The devélopment company immedi- 


ately put a large force of engineers 
and surveyors at work on estimates, 
maps and designs, and located the 
principal features of construction. They 
purchased a large amount of high class 
standard construction equipment and 
put their own forces actively at work 
on some of the major improvements, 
while contracts for others have enabled 
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Grading with Fresno and Cletrac 


more and wider construction to be con- 
stantly initiated and advanced. 


Unified Street System.—To properly 
serve the civic, commercial, industrial, 
residential parts of the city the out- 
lying building lots and estates, the 
club houses, hotels and recreation fields, 
there has been laid out a comprehen- 
sive unified system of about 250 miles 
of hard surface, 30-foot highways and 
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Discing and Fresno Work Done With Tractors on Subgrading Work 


381 
































































ROADS AND STREETS 

















Spreading a Fill with Cletrac and Fresno 


30 miles of bridle paths built on eco- 
nomic principles, according to the best 
standards and latest practice for duty, 
convenience, durability, and charming 
scenic effects of lake, valley, forest and 
ocean. 


Although the elevation of the orig- 
inal surface varies from sea level to 
200 feet above, a large portion of the 
area is high land and the roads in 
general approximately follow the con- 
tours with sweeping curves, connecting 
tangents, and a succession of meadow, 
lake, inland and ocean vistas, without 
involving any considerable amount of 
heavy grading. 


Soil Encountered. — The soil fortun- 
ately is chiefly sand and loam with 
some gravel that involves few drainage 
difficulties, affords an excellent and 
trustworthy roadbed and is easily ex- 
cavated and surfaced. 


At the beginning of operations short 
sections of macadamized road were 
carefully built adjacent to the railroad 
terminal, connecting it and the differ- 
ent warehouses, shops, and equipment 
yards on the site of the first and most 
important constructions, so as to facili- 
tate the delivery and distribution of 
materials and heavy plant. 


Little or no rock is encountered and 
as in general the loose, dry 
sand, gravel, and loam, moderate slopes 
and no bridges are required, a stand- 
ard type of gravel roadway was adopted 
that furnishes a smooth, durable hard 
surface adequate for ordinary munici- 
pal and suburban requirements for sat- 
isfactory automobile service. Little or 
no heavy grading is required and drain- 
age is provided for a small amount of 
side ditches, and by culverts made of 
12-inch galvanized iron Armco pipe, 
which. more than 6000 ft. have already 
been used. 


soil is 


Up to date about 40 miles of the 
highway has been constructed and put 
in service, and the mileage will be in- 


creased by large annual quantities, 
keeping construction in advance of the 
prospective requirements. 
Subgrading.—A small amount of ex- 
cavation from 6 to 12 feet in depth has 

















Pile Driving for Pier and Bridge Work 


been made by a gasoline-driven Insley 
excavator equipped to work as a shovel, 
a mixer, a skimmer, or a drag line and 
here usually attended by three or four, 
4-yard dump trucks that haul the ma- 
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terial only a few hundred feet, and 
handled 2 maximum of about 350 yards 
of spoil per day. The excavator being 
equipped with extra large crawlers 
worked advantageously on rough and 
soft ground and could operate if neces- 
sary in some of the swampy places en- 
countered. The total cost of operation 
was about $30.00 per day and it was 
considered that it was equivalent to 
50 pick and shovel men. 


Cleaning and Grubbing.—The 50-foot 
right-of-way was cleared, grubbed and 
burned, and 30 feet of it was loosed 
with plows and dise harrows which to- 
gether with a large number of scrapers, 
graders, finishing machines, rollers and 
oil sprinkler were hauled chiefly by 
some of the fleet of 24 Cletracs in- 
stalled for this development. Their 
weight of about 4,000 lbs. being dis- 
tributed on broad and long track sur- 
faces of the crawlers enabled them to 
haul 8-foot scrapers and move 200 
yards of material 300 feet up grade 
in one 9-hour shift with a consumption 
of two gallons of gasoline and one 
quart of oil. 


Embankment.—They were also able 
to build embankments over deep swamp 
when.a 2 or 3-foot layer of brush form- 
ing a loose mattress had been spread 
over the surface and sufficed to float 
the tractor, scraper and fill. 


It was therefore considered in view 
of the wide distribution and great va- 
riety of services they were required to 
perform in roadbuilding, and for other 
construction purposes, that the instal- 
lation of a large number of these com- 
paratively small handy units was more 
advantageous than it would have been 
to employ fewer and larger units. Sand 
and gravel for all construction pur- 
poses were excavated by a _ steam 
shovel and hauled in dump cars by two 
5-ton Brookville locomotives with 
Fordson tractors driven that delivered 
the material to the washing and screen- 










































Sand Screening Plant on the Beach 
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Shovel Making the Heaviest Cut for Roadway 


ing plant where the graded gravel was 
stored in three 70-ton Butler steel bins 
or in surface heaps later reclaimed by 
a clam shell bucket. 


Hauling the Gravel.—From storage 
the gravél was hauled to the road by 
trucks and by Linn tractors sometimes 
pulling trailers and often equipped 


with a 5-yard dump body that, having 
a roadspeed of 9 miles per hour, did 


rapid and satisfactory work. These 
tractors weighing 742 tons hauled gross 
loads up to 60 tons on the level and, 
with 5-yard loads, mounted without dif- 
ficulty, all grades encountered. They 
are of the heavy duty track-laying type 
with special crawler lags automatically 
adjusting themselves to the uneven 
ground surface and thus producing 
very efficient traction. These tractors 
hauled most of the 10,000 yards em- 
bankment required for a large cause- 
way built in water a foot or more in 
depth. 


With them were used two 6-ton Low 
Drag Trailmobiles that were loaded 
with very little elevation of material 
and were considered 50% more effi- 
cient than ordinary trucks. 


Service Trenches.—Where the roads 
were crossed by mains of the water 
supply and distribution system the lat- 
ter were laid in trenches 4 to 5 feet 
deep that were dug across the right-of- 
way by a Barber-Green trencher mak- 
ing a vertical-side excavation 16 or 18 
inches wide that generally stood up 
without sheeting until the pipe was 
laid and tested, and as it was operated 
at 5 to 10 linear feet per minute and 
the pipe-laying was speeded up by the 
use of Universal Cast Iron pipes joined 
by tension bolts that eliminated poured 
or calked joints, the interruption to 
road construction was almost or quite 
negligible. 


County Highway Officials’ 


Division Meeting 


The Executive Committee of the 
newly organized County Highway Offi- 
cials’ Division of the American Road 
Builders’ Association held its first meet- 
ing recently in the office of President 
Wasser, Jersey City, N. J.; and in ad- 
dition to formulating by-laws to be pre- 
sented to the board of directors at its 
next meeting, mapped out a program 
for the ensuing year. 

Many letters relative to organization 
and activities from enthusiastic mem- 
bers from different parts of the United 
States were read and considered. 

A part of the plan of organization is 
to have county contact men, or a rep- 
resentative of the Division, appointed 
from each county who would serve as 
the contact between the Division and 
the county and who would be the offi- 
cial delegate to the annual convention. 

It was found that New Jersey was 
the first state to complete the appoint- 
ment of all its contact men. 

In some’ states there is already a 
county organization but where there is 
no such organization it was urged, 
without official action at this time, that 
the contact men of the same state 
should organize into state units. 

In addition to the consideration of 
the appointment of county contact men 
several standards committees were cre- 
ated and chairmen appointed. 

Eight committees were appointed at 
this time but other committees will be 
added from time to time. The commit- 
tees and their chairmen are as follows: 

1. Committee on Surveys and Plan- 
ning; Chairman, Stanley Abel; 

2. Committee on County Highway 
Construction; Chairman, Chas. E. 
Grubb; 

3. Committee on Rural County 
Highway Maintenance; Chairman, E. B. 
Wilkes; 

4. Committee on Urban County 
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Highway Maintenance; Chairman, Geo. 
A. Quinlan; 

5. Committee on County Highway 
Legislation; Chairman, H. B. Keasbey; 

6. Committee on County Adminis- 
tration; Chairman, Chas. A. Browne; 

7. Committee on Construction and 
Maintenance Equipment; Chairman, E. 
L. Gates; 

8. Committee on County Highway 
Finance; Chairman, John McHugh. 

The reports of the committee will 
form the basis of a paper that is to be 
presented by the chairman, or someone 
appointed to represent the committee 
on County Highway Officials’ Day at 
the Convention and Road Show of the 
American Road Builders’ Association, 
which will be held in Cleveland, Ohio, 
January 9-13, 1928. 

There will be a meeting of all com- 
mittees Monday, January 9, at the Hol- 
lenden Hotel, Cleveland, for the pur- 
pose of making addenda to the reports 
and for formulating plans for the next 
vear. 

By designating County Highway Of- 
ficials’ Day at the Convention and Road 
Show the county officials are given ben- 
efits of the reports and discussions by 
officials having similar problems. On 
County Officials’ Day all activities will 
be handled by county officials and the 
program will be made for their bene- 
fits. 

Each year at the Convention and 
Road Show the highway officials and 
engineers present papers on the latest 
improved methods and the manufac- 
turers bring out the most up-to-date 
and efficient materials and machinery; 
therefore all governing highway boards 
are urged to send a large representa- 
tion to the Convention and Road Show, 
for it is certain that the knowledge 
gained by the contact with the latest 
ideas in highway work will create sav- 
ings in the road expenditures that will 
many times offset the expense of their 
representatives to the Convention. 


Labor Saving Method of Han- 


dling Paving Brick 

In constructing a brick pavement last 
fall on South Main St., Rockford, IIL, 
the contractor, A. E. Rutledge, used 
a method for handling the brick that 
required six fewer men for the opera- 
tion and is stated to have effected a 
saving of about 10 ct. per square yard. 
The method also done away with the 
necessity of piling the brick on the 
sidewalk on either side of the street. 
The method of handling the brick was 
very simple. The contractor merely 
built some wooden crates, high enough 
to hold five rows of brick and wide 
enough to hold ten brick to each row. 
The brick were packed in these crates 
at the cars, hauled to the job on trucks, 
and placed in position for the brick 
droppers, the latter taking the brick 
directly from the crates. The pave- 
ment is 50 ft. wide and laid on a 7-in. 
concrete base and a 1%-in. sand 
cushion. 








Dirt Experts Discuss Subgrade Problems 


The First International Soil Congress and Its Message to the Highway Engineer 


By CHARLES TERZAGHI 


Massachusetts Institute of Technology, Research Consultant to the Bureau of Public Roads 


During the third week of the month 
of June, Washington, D. C., welcomed 
more than 200 representatives of soil 
science from about every part of the 
civilized world. The meeting was the 
result of the co-operative efforts of the 
International Society of Soil Science, 
the American Society of Agronomy and 
the United States Department of Ag- 
riculture. 

The papers and discussions covered 
practically the whole field, the applica- 
tion of soil science to highway engi- 
1eering representing a very small part 
of it. For this very reason the con- 
gress offered a favorable opportunity 
to survey the various possibilities for 
future more intimate co-operation, and 
to revise if necessary some of our con- 
ceptions by discussing them with sci- 
entists, who approach similar problems 
from a different angle. However, be- 
fore dealing with the present situation 
as revealed by the congress, it may be 
useful to review briefly the principal 
points of contact between soil science 
and highway engineering. 

The Soil Scientist.—Until some fif- 
teen years road construction was 
essenially considered a problem in sur- 
veying combined with the application 
of a few simple rules of construction. 
Very little, if any, attention was paid 
to the Since then various 
methods have been tried for distin- 
guishing between poor, medium, and 
good subgrades, and considerable study 
has been given to the physical proper- 
ties of the subgrade materials. Never- 
theless the tendency exists to consider 
the road as detached from the land- 
scape, the road consisting of an arti- 
ficial layer of construction material 
superimposed on a layer of natural ma- 
terial with a variable resistance. Ac- 
cording to this conception, the subgrade 
represents a second layer of construc- 
tion material previously deposited by 
nature, either to the advantage or to 
the detriment of the engineer. Hence 
the efforts of the engineer have been 
exclusively directed toward establish- 
ing a simple classification for express- 
ing the relative quality of this second 
layer. 


ago 


subgrade. 


In contrast to this the soil scientist 
considers the soil as inseparably con- 
nected with geographical and climatic 
facts. His research extends not only 
over the surface but also includes the 
stratification of the ground in a ver- 
tical sense (subdivision into A, B, and 
C horizons). His soil lives, has a defi- 
nite age, a certain history, and has a 
considerable number of properties in- 
dependent of those inherent in the ma- 


terial of which the soil consists. As a 
matter of fact, most of the papers pre- 
sented at the congress dealt with the 
soil not as a material but as a local 
product which reflects in its properties 
a great number of different factors, 
such as the parent material, the age, 
the drainage conditions, the type of 
vegetation, the climatic conditions, 
and many others. Under such circum- 
stances, it is from the soil scientist’s 
view hardly posible to pass reliable 
judgment on anything concerning a soil 
without considering it in connection 
with geomorphological, climatological, 
and structural facts. 


As an example, let us consider what 
the geomorphologist calls a dissected 
peneplain—that means an_ ancient 
mountain chain which in the course of 
time was first reduced to almost a plain 
and subsequently was dissected by a 
system of rivers and brooks. As a re- 
sult, the landscape consists of many 
plateaus with a more or less undulat- 
ing surface separated from each other 
by valleys with steeper slopes. Many 
such peneplains can be found through- 
out the world, the plateau landscapes 
of central New England among them. 
The landscape as faced by the observer 
represents the result of a series of 
geological events, viz., the formation 
of a mountain chain by uplift, the grad- 
ual wearing down of the crests and 
peaks by atmospheric agencies and 
creep until they practically disappeared, 
subsequent lifting of the plateau and 
the formation of the valley system. 
Hence the landscape reflects in its oro- 
graphic detail a rather intricate history. 
The same is true for the anatomy and 
the morphological features of the soil 
which, like a living skin, covers the 
landscape. 


As a matter of fact, the skin is the 
only part of the landscape which act- 
ually participated in the modification 
of the surface topography. It is with- 
in and immediately beneath the skin 
where the process of rock destruction 
and transportation took place, and the 
skin represents what was left of the 
material wich in former days was lo- 
cated above it. As a consequence, the 
skin is everywhere precisely as old as 
the part of the landscape which it cov- 
ers, the age being very different in 
different localities. On the plateau the 
soil is very old and varies in addition 
according to the nature of the parent 
rock located beneath and according to 
whether it covers the highest or the 
lowest spots of the area. Along the 
slopes the soil is very much younger. 
It is in a state of continuous, compara- 
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movement down the 
Again, at the same age 
and slope its character (degree of 
granulation, average moisture con- 
tent, permeability, etc.) may be differ- 
ent, according to whether it covers a 
north or a south slope, whether it is 
located near the edge of-the plateau or 
near the bottom of the valley, on a low 
crest or between two crests. In brief, 
the physiographic character of the 
landscape as revealed by the presence 
of crests, valleys, and hollows may be 
considered a very simplified picture of 
a corresponding variety in age, compo- 
sition, and structure of the soil skin 
which covers it. 

Highway Engineer Has Ignored Facts 
—Until a short time ago the Ameri- 
can highway engineer cared but very 
little about all these geomorphological 
details. He located his line, sampled 
the narrow strip of land which in 
future will represent the road, trusting 
that a definite relation may exist be- 
tween the behavior of the road and the 
physical properties of the raw material 
of which the soil at that particular loca- 
tion consists. Yet in constructing his 
road on top soils with similar physical 
character his efforts may lead to suc- 
cess or failure, depending on the par- 
ticular location of his section, which, in 
turn, governs the hydrogeological con- 
ditions. The laboratory investigation 
of the raw material extracted from one 
particular stratum fails to inform him 
about some vital factors; for instance, 
the local moisture conditions which, in 
our assumed case, may be different in 
spite of the identity of the raw ma- 
terials. These and similar conditions 
can only be investigated on the ground 
by a competent observer; but until 
quite recently no attempt was made by 
American highway engineers to or- 
ganize a field service for investigating 
and recording the geomorphological 
facts which have a bearing on highway 
construction. 


tively rapid 
slopes (creep). 


Here is the point from which the 
Russian engineers started. The Rus- 
sian attempts to establish scientific 
principles for subgrade investigations 
originated at a very much later date 
than the American ones. The American 
experiences were at their disposal. In 
addition to this it was in Russia where, 
for the first time, a systematic study 
was made of the intimate relations 
which exist between the soil, the physio- 
graphic character of the landscape, 
and the climatic conditions. (V. V. 
Dokoutchaev, 1896-1900, and his dis- 
tinguished disciples N. M. Sibirtzev 
and K. D. Glinka.) Hence from the 
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very beginning the Russian 
engineers realized the weakness 
herent in the American method. 
The Russian Method.—The Russian 
attitude toward the subgrade problem 
was recently discussed in a paper pre- 
sented by N. Y. Prokhorov to the 
U. S. S. R. Academy of Sciences. (1927, 
Russian Pedological Investigations, 
XII.) This paper contains a rather 
severe criticism of the American 
methods of subgrade investigation and 
gives a very interesting review of what 
has been dene in Russia to improve 
upon them. As a result of some pre- 
liminary work carried out in 1923, a 
new department was created in 1924 
under the title “Highway research 
bureau of the central department of 
local transport of the people’s com- 
missariat of ways and communica- 
tions,” including subdivisicns for 
laboratory investigations, engineering, 
economic studies, soil science, and field 
observations (highway research 
parties). The program of the organiza- 
tion clearly expresses the tendency to 
study the subgrade in connection with 
the landscape and the climate as a 
natural body and not a “chance associa- 
tion of pulverized matter.” Soil tests 
made in the laboratory similar to those 
practiced in the United States form 
part of the program but at the same 
time are considered second in im- 
portance. The main efforts were di- 
rected toward establishing standard 


methods for expressing the results of 
field observations on road maps which 


show not only the character of the 
narrew strip of land to be occupied by 
the road but also the adjoining belt, to- 
gether with its. hydrogeological char- 
acteristics and the stratification of the 
soil from the surface down to the 
parent material. (See, for instance, 
P. K. Khmyznikov, Metheds for Map- 
ping Soil Formations in Connection 
with Highway Construction; V. S. 
Makarevich, The Road as an Object of 
Study for the Geographer; Geomorpho- 
logical and Pedo-Botanical Maps for 
Highway Purposes, for the Saratov 
Colony near Leningrad, plotted by P. K. 
Khmyznikov.) 

During the short period of its ex- 
istence the highway research bureau 
has established highway experimental 
stations north of the Caucasus, in Khar- 
kov (Ukraine), and in the Far East. 
Others are planned in Moscow, Karelia, 
and Novosibirsk. Field studies are 
made on experimental highways and on 
existing roads which have proved to be 
either outstanding failures or successes 
(for instance, of a remarkably well pre- 
served road 200 miles long, between the 
Reynovo station on the river Amur and 
the Aldan gold fields). Several new 
road projects were handled in intimate 
cooperation with some of the most 
prominent soil scientists with special 
consideration of the possibilities for 
improving the quality of the subgrade 
by admixture of foreign material to be 
extracted from “subgrade quarries.” 
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(A. E. Nazarenko, Admixture of Sub- 
grade in the Construction of Commen 
Roads.) V. V. Nikitin and B. V. Ger- 
vais are engaged in a study of the 
methods for investigating and record- 
ing climatological facts for highway 
purposes. Thus, in spite of the brief 
existence of the highway research 
bureau, it is probable that there has 
been accumulated in the Russian publi- 
cations sufficient material to enable us 
to pass judgment on how far the Rus- 
sian engineers have succeeded in turn- 
ing their intentions into practice. 

A Compromise Desirable.—There is 
no denying that the Russian method of 
dealing with the subgrade problem has 
much in its favor. A laboratory test, 
no matter how perfect it is, tells only 
part of the story. The other, and 
probably more important, part has to 
be learned by direct observation in the 
field. As a matter of fact, by its own 
initiative and without any knowledge 
of the Russian precedent, the Bureau of 
Public Roads has included in its pro- 
gram of the proposed condition survey 
the cooperation of both a soil scientist 
and a geologist. The first is expected 
to furnish information on the soil pro- 
file and the second on the geological 
and hydrogeological conditions. Yet, 
for the time being, this measure merely 
expresses the fact that the presence of 
a gap is felt. The question of how to 
fill the gap is still open. It remains to 
determine what to observe and how to 
condense the results of the observations 
into a reasonable amount of data. In 
connection with these questions a 
thorough study of the Russian experi- 
ences undoubtedly may prove to be both 
very stimulating and very helpful. 

Yet even the Russian procedure is 
still in an initial stage of development. 
For this reason it was particularly 
profitable to get at the soil congress 
first-hand information concerning where 
we stand at present and to investigate 
hew best to take advantage of the 
recent developments in that field. In 
what follows an attempt is made to 
present the results of this investigation 
and to coniment upon the future possi- 
bilities of keeping in contact with the 
different branches of soil science. 

Agreement Not Yet Reached.—Soil 
classification for foundation purposes 
was discussed in a paper presented by 
the writer. It should, however, be 
stated in advance that this classification 
has nothing in common with any of the 
soil classifications worked out by the 
soil scientists. Foundations are es- 
tablished on or within the C horizon 
which, by its very nature, merely repre- 
sents “an accumulation of pulverized 
material.” Hence the classification for 
foundation purposes is based exclusive- 
ly upon mechanical properties, as is the 
classification of any other kind of in- 
organic construction material. In con- 
trast to this the soil scientist dwells 
upon the properties of the top soil and 
of the B horizon, which are in a state 
of continuous change and which, in 
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addition, represent the result of a 
gradual development. 

In constructing a road we depend 
upon the resistance of the subgrade. 
Hence the mechanical properties (com- 
pressibility, elasticity, consistency, etc.) 
of the layer which supports the road 
are factors of importance and the 
classification of the raw material of 
which this layer consists ought to be 
based on purely mechanical character- 
istics. Yet at the same time the pre- 
valent mcisture conditions and the sub- 
drainage depend on the soil profile and 
on the position of the area within the 
landscape. For properly investigating 
and expressing these facts we depend 
upon the methods and the experience 
of the soil scientist. Therefore we are 
vitally interested to learn te what ex- 
tent the soil scientist has succeeded in 
developing and _ standardizing his 
methods in that particular field. 

From what was presented at the 
congress it seems evident that the 
original Russian method of classifying 
the soils according to the factors instru- 
mental in their history has been super- 
seded by a classification based upon 
properties inherent in the soil. For 
several years this new method has 
been strongly advocated by C. F. Mar- 
but, of the United States Department 
of Agriculture, and today its merits 
seem even to be recognized by the 
representatives of the Russian school. 
At the same time it is obvious that no 
final agreement has yet been reached 
concerning the properties on which 
such classification should be _ based. 
Charles F. Shaw, in his classification 
of California soils, considered the fol- 
lowing properties: (1) Origin (order), 
(2) lime content (class), (3) parent 
rock (division), (4) character of hard- 
pan layer (family), (5) age (stage), 
(6) color (group), (7) various other 
properties series). S. A. Zakharov 
bases his classification on the following 
properties: (1) Color, (2) structure, 
(3) porosity and compactness, (4) 
depth, (5) character of Neo formations 
(concretions and holes), (6) soil skele- 
ton, and (7) soil profile. J. Hendrick 
and G. Newlands, of Aberdeen, Scot- 
land, give much importance tc the 
mineralogical composition of the “fine 
sand fraction,’ which, according to 
their opinion and experience, is closely 
related to the composition of the finest 
soil constituents. M. M. McCool, Michi- 
gan, calls our attention to the im- 
portance of the percentage of colloids 
present in the soil, yet admits that the 
properties of two soils with an equal 
colloid content may be very different 
depending on the nature of the colloids. 
A. F. Lebedev, from Rostov on the Don, 
claims that soil mapping based on the 
determination of soil types is “indefinite 
and incomplete, the point of view of the 
investigator prevailing.” He proposes 
to prepare separate maps showing the 
distribution of the moisture content or 
mechanical composition, reaction facts, 
air content, and other physical facts. 
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The value of such maps would remain 
unaffected by a change in our methods 
of soil classification and broaden the 
field of possible application of the re- 
sults of surveys. 

Assistance of Soil Scientists.—As a 
result of the lack of agreement com- 
bined with a rather general confusion 
concerning the terminology of soil 
science, we are still very far from a 
universally accepted method of soil sur- 
vey. But even within the same State, 
for instance, within the boundaries of 
the United States, it is very difficult 
for the highway engineer to take ad- 
vantage of the information accumulated 
in the records of the Bureau of Soils. 
The soil classification of the bureau is 
based on all the properties of the soils 
irrespective of whether or not they have 
an effect on their quality as subgrades. 
As a consequence, the soil maps show 
an alarmingly great variety of soils, 
hardly any soil type occurring beyond 
the limits of a rather restricted area. 
Many of these soils may, from the high- 
way engineer’s point of view, be per- 
fectly identical. On the other hand, 
the same soil type may be rather dif- 
ferent in its properties as a sub-grade 
according to its location within the 
landscape and according to the hydro- 
geological conditions existing in its 
vicinity. 

The only method for remedying this 
situation seems to consist in securing 
the services of soil scientists who, in 
addition to their expert knowledge in 
the field of soil science, are thoroughly 
familiar with the requirements of high- 
way engineering. Because of their 
training in soil science, they would be 
in a position to take full advantage of 
the achievements of science in this par- 
ticular field. On the other hand, through 
their permanent contact with the high- 
way engineer they would learn to dis- 
criminate between those properties of 
the soil which have a bearing on road 
construction and those which can be 
considered as unimportant. The activi- 
ties of such highway soil scientists 
would ultimately lead to a soil morph- 
ology similar to that which serves as 
a basis for general soil surveys yet 
simplified and modified for highway 
purposes. The modification of the basic 
principles would be associated with a 
modified method of soil mapping 
specially adapted for highway purposes. 
The results of the soil tests would 
merely serve as a check on the informa- 
tion obtained by the soil scientists in 
the field. 

That is precisely the way in which 
things have developed in Russia since 
1924, and, according to N. J. Prok- 
horov’s statement, both the field meth- 
ods and the methods for soil mapping 
for highway purposes have _ been 
brought to a certain degree of perfec- 
tion. It is obvious that the task in- 
volved in developing such methods is 
a job neither for the average highway 
engineer nor for the average soil scient- 
ist, because the existing methods must 
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be adapted to an altogether new field 
of application. Such work requires a 
keen gift of observation and inde- 
pendent judgment combined with an un- 
usually broad knowledge in the field of 
geomorphology, hydrography, and soil 
science. Yet, since we find some of the 
very best names connected with the 
Russian venture (Glinka, Gedroiz, Kry- 
nin, and many others), much labor and 
disappointment could be avoided by a 
more intimate contact with the work of 
the Russian investigators. 

An exceptional position in the soil 
system is occupied by the soils of al- 
most purely organic origin (peat, muck, 
and others). In contrast to the other 
soils they are almost international in 
their character, each type of peat de- 
posit occurring in widely separated 
parts of the globe. This fact was 
brought out by A. P. Dachnowski of 
the United States Department of Agri- 
culture. He distinguishes between four 
fundamental types of peat and develops 
the basic principle for the classification 
of soils of organic origin. The bearing 
of Doctor Dachnowski’s investigations 
on highway engineering has already 
been suggested in a paper, published in 
the February issue of Public Roads. 
(Fill Settlement in Peat Marshes, by 
V. R. Burton, Public Roads, Vol. 7, 
No. 12, Feb., 1927.) Because of the 
uniform character of peat deposits, it 
will ultimately be possible to utilize 
the experience gained in one locality in 
similar construction work to be executed 
in many other places. Hugo Osvald, 
of Jonkopin in Sweden, showed very 
instructive cross sections of two peat 
bogs in Maine. 

New Developments.—In the field of 
soil physics one can not escape the de- 
pressing feeling that much time and 
effort is wasted because the investi- 
gators are quite often unfamiliar with 
some—if not with all—of the physical 
principles involved in their investiga- 
tions. Compression tests are made 
without paying any attention to the 
laws of the resistance of materials. 
Authors speak about “permeability” as 
if the permeability of a soil could be 
expressed by a single numerical value, 
and no distinction is made according to 
whether the permeable system has a 
perfectly rigid or a deformable struc- 
ture. Moisture equivalent and plasticity 
are discussed as if they had no connec- 
tion with the common laws of physics. 
The same is true for what concerns the 
volume changes and the capillary 
phenomena. Yet there are some note- 
worthy exceptions to this rule, which is 
proved, for instance, by the high stan- 
dard of the work performed at the 
Rothamsted Agricultural Experiment 
Station in Harpenden, England. 

The efforts of the Bureau of Public 
Roads formed part of the subject of a 
paper presented to the congress by the 
writer. They essentially consist in a 
systematic study of the purely me- 
chanical properties (compressibility, 
elasticity, consistency, permeability, and 
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the like) of the raw material of the 
soils and in an attempt to correlate all 
these properties with the results of 
simple and rapid routine tests. As a 
result of this attempt, the bureau ex- 
pects to establish what may be called a 
calibration of the simple routine tests— 
a set of charts by means of which one 
could determine without any further 
effort all the different features of the 
mechanical character of the soil. Since, 
for each example, the routine tests do 
not require more than about one hour 
of actual work, the calibration may 
ultimately represent the most efficient 
means for rapidly investigating any 
given material, regardless of the pur- 
pose of the investigation. It is clearly 
recognized that the information thus 
obtained will form a fraction only of 
the information required for judging 
the character of a sub-grade. Yet, 
within its limits, the method will fully 
serve its purpose, securing a maximum 
of information with a minimum effort. 
B. A. Keen and J. R. H. Coutts, of the 
Rothamsted Experimental Station, pre- 
sented valuable data on the effect of the 
organic constituents on the physical 
properties of the soils. By treating 
their samples with hydrogen peroxyd, 
they succeeded in almost completely re- 
moving the organic constituent with- 
out materially changing the character 
of the inorganic fraction. By using 
this method they removed the organic 
constituents from 40 different samples 
and investigated the physical properties 
of both the treated and the untreated 
samples. The investigations included 
the hygroscopic water content, the 
water content at 50 per cent relative 
humidity, the volume change due to 
drying, and the “sticky limit.” The 
test results showed among other things 
that the removal of the organic ma- 
terial caused a lowering of the “sticky 
limit.” 

L. Smolik concluded from some of his 
experiments that the fresh soil contains 
a higher percentage of very fine ma- 
terial (particles smaller than 0.002 
millimeters) than the same soil after 
being dried at room temperature. 


One of the most interesting physical 
facts brought to the attention of the 
congress concerns the effect of electro- 
endosmose on the coefficient of friction 
between wet soil and steel. By send- 
ing an electric current through the soil 
the coefficient of friction between the 
negative electrode and the soil de- 
creases, the amount of the decrease 
ranging between zero and 80 per cent 
of its original value, and the rate of 
decrease depending on the intensity of 
the current and the water content of 
the clay. According to the diagram 
exhibited by B. A. Keen, of the Rotham- 
sted Experimental Station, a decrease 
of 80 per cent in friction value corre- 
sponds to a water content of 20 to 23 
per cent and to a voltage of about 60. 
A further increase of the voltage has 
but little effect on the friction. At the 
surface of contact between the soil and 
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the positive electrode the friction shows 
a corresponding increase. According to 
Prof. J. Schetelig, of Oslo, Norway, 
tests were made in Norway which seem 
to show that the sudden decrease in in- 
ternal friction associated with the slid- 
ing of certain blue glacial clays is also 
an electric phenomenon caused by a 
change in the state of polarization at 
the boundary between the mica flakes 
and the water. These discoveries cer- 
tainly will have sooner or later an im- 
portant bearing on every branch of 
engineering dealing with soils. 

Investigating Drainage Properties.— 
The methods for investigating the 
drainage properties of the soils are, as 
it seems, still in a very controversial 
state. For the time being five different 
methods are used for estimating the 
drainage properties, viz, (1) mechanical 
analysis (Kopecky, Fauser), (2) hygro- 
scopicity (Rodewald-Mitscherlich), (3) 
determination of the specific surface of 
the soil (Zunker), (4) direct determina- 
tion of the permeability of the undis- 
turbed soil (Freckmann, Jaenert, 
Schroeder), and (5) from observations 
while lowering the ground-water level. 
There are claims that every one of 
these methods is successful, yet the re- 
sults obtained by means of the various 
methods vary within wide limits. This, 
after all, is not surprising, because the 
mere presence of drains changes the 
nature and the permeability of the ad- 
joining soil in a way which can certain- 
ly not be predicted from the result of 
a permeability test performed in the 
laboratory. Hence it was enjoyable to 
learn at the congress about the increas- 
ing attention paid to actual field tests. 
W. J. Schlick, of the Iowa State Col- 
lege; F. O. Bartel, of the United States 
Department of Agriculture; and R. 
Janota from Prague, Czechoslovakia, 
reported on the results of rather ex- 
tensive tests made in the field for the 
purpose of investigating the relations 
which exist between the permeability 
of the underground (according to the 
results of laboratory tests), the position 
of the water table, and the run-off. 
Janota supplemented his data with the 
results of observations concerning the 
changes which occurred in the soil 
while draining it. 

C. W. Botkin, of the New Mexico 
college, investigated in the laboratory 
the effect of alkali and fertilizers on 
the permeability of Gila clay and Gila 
clay loam. He found that all these in- 
gredients which cause flocculation also 
increase the permeability, while the de- 
flocculating agents made the soil more 
impermeable. 

Some interesting observations con- 
cerning the importance of irrigation by 
condensation were reported by A. F. 
Levedoff. The amount of water drawn 
by the top soil of the semiarid regions 
of southern Russia out of the air dur- 
ing the night. by condensation was 
found to be not less than 70 millimeters 
per year (about 3 inches). L. B. Olm- 
stead, of the Department of Agricul- 
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ture, presented thermograph records 
showing the variations in temperature 
of the air and of the soil at a depth of 
1, 6, and 18 inches, on a bare, unculti- 
vated plot at Arlington, Va. 

Quantity of Colloids.—There are few 
facts in soil science which acted 
stronger on the imagination of founda- 
tion and highway engineers than did 
the colloid content of the soils. It was 
apparently believed that the “soil col- 
loid” is a specific and well-defined sub- 
stance with very unusual properties, 
and that the quantity of this substance 
present in the soil alone is sufficient to 
determine the character of the soil. The 
soil congress merely brought some new 
and rather convincing evidence that the 
soil colloids may differ from each other 
as widely as the properties of the soils. 
Thus, Saute Mattson, of Sweden, re- 
ported on the results of tests with seven 
different soil colloids whose ratio of 
SiO. to Al0O,+Fe.0;, ranged between 
the limits 0.55 and 3.82. The red and 
yellow colloids with a low ratio were 
found to absorb considerably more 
anions from hydrochloric and sulphuric 
acid than did the gray colored ones with 
a high ratio. The same investigator, 
by treating the colloidal fractions of a 
soil with AICl,, succeeded in splitting 
the fraction up into two parts with con- 
siderably different ratios of SiO. to 
Al.O;+-Fe.0;. 

M. M. McCool, of Michigan, observed 
a remarkable difference in color and 
tenacity between those colloids which 
accumulated at the base and those col- 
loids which formed the top part of the 
sediment in the tubes of the super- 
centrifuge, although both colloids came 
out of the same soil. Some soils with 
20 per cent colloids extracted from a 
B horizon were found to be far more 
tenacious than others with 40 to 70 per 
cent. These few examples may be suf- 
ficient to demonstrate once more that 
the quantity of colloids present in the 
soil is far away from determining the 
character of the soil. In order to learn 
something about the soil it is also neces- 
sary to determine the type of the col- 
loids contained in the soil and their 
state of adsorptive saturation. Under 
these conditions, soil chemistry may 
provide us sooner or later with some 
useful supplementary routine tests, but 
the center of gravity of our laboratory 
methods will continue to reside in the 
physical soil testing. 

Certain Soil Ingredients Attack Con- 
crete.—The only aspect of soil chem- 
istry which is of vital interest to the 
highway engineer concerns the effect of 
certain soils on concrete. G. Wiegner 
and H. Gessner, from Zurich, reported 
on the results of very extensive investi- 
gations made by the “commission for 
the investigation of the deterioration 
of concrete pipes in reclamation dis- 
tricts.” In certain parts of Switzerland 
the deterioration of cement pipes oc- 
curred on an alarming scale. Subse- 
quent investigations showed that the 
cement pipes were damaged even in 
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localities where no detrimental effect of 
soil conditions on the pipes was ex- 
pected. The destruction was found to 
be due to acidic soil reaction, to the 
presence of carbonic acid in the ground 
water, the presence of a high content 
of gypsum (certain peat deposits), or 
of a high content of magnesium (cer- 
tain soils rich in lime). Great density 
of the concrete or mortar is apt to 
retard but not to prevent the ultimate 
destruction. Based on the results of 
the investigations, the commission con- 
siders it necessary to request an an- 
alysis of the subsoil in connection with 
any reclamation project which involves 
a considerable investment in cement or 
concrete drainage pipes. It may be 
that concrete road surfaces, too, could 
be damaged in contact with soils whose 
ingredients attack the cement. If this 
be the case, the experiences incorporat- 
ed in the reports of the Swiss commis- 
sion may be of great value. 

The Russian delegates exhibited a 
most instructive set of complete soil 
profiles showing the variation with 
varying depth of the hygroscopic water 
content, the humus content, the content 
in Fe.,0;, Al.O;, SiO., the percentage of 
particles smaller than 0.01 millimeter 
present in the soil, and the base ad- 
sorption in calcium equivalent. Al- 
though such profiles have no direct 
bearing on highway problems, they 
demonstrate the necessity of investigat- 
ing not only the topsoil but the whole 
soil profile. 

Methods of Testing.—Among the dis- 
cussions on the methods of testing, the 
methods for performing the mechanical 
analysis maintained their prominent 
place. Wiegner and Gessner, of Zurich, 
exhibited a very ingenious device whose 
operation merely requires the dispersion 
of the soil by shaking the apparatus, 
the turning on of a light, and the 
setting in motion of a revolving film. 
One or two days later the grain size 
curve can be taken from the drum. 
(Price approximately $150.) The 
Rothamsted Agricultural Experiment 
Station showed another apparatus by 
means of which the mechanical compo- 
sition of the soil can be determined 
from the density of samples withdrawn 
from the sedimentation tank with a 
pipette. 

Yet it still remains doubtful to what 
extent the results of the analysis can 
be relied upon and how the samples 
should be treated prior to the analysis 
so as to secure perfect dispersion. 
Charles F. Shaw and E. V. Winterer, 
of the University of California, call 
attention to a fundamental error as- 
sociated with every type of mechanical 
analysis based on the velocity of set- 


tling. On account of their electric 
charge, the particles do not move 
vertically downward but diagonally 


toward the wall, and the process of 
sedimentation proceeds simultaneously 
with the flocculation near the walls of 
the vessel. Hence, he raises the ques- 
tion whether it is possible at all to de- 
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termine the percentage of particles 
smaller than 0.002 millimeters with a 
reasonable degree of accuracy by any 
method based on the rate of settling. 
G. J. Bouyoucos, of the Michigan Agri- 
cultural Experiment Station, goes even 
further than that. He states that the 
colloidal content of soils as indicated 
by the hydrometer method is very much 
higher than the one determined by me- 
chanical analysis, to such an extent that 
a new and radical textural reclassifica- 
tion of the soils is needed. M. M. Me- 
Cool, of Michigan, too, points out that 
the results obtained by the standard 
method of mechanical analysis do not 
represent the true amounts of fine sand, 
silt, and clay. Finally, considering the 
amount of labor required to prepare 
the samples for the mechanical analysis 
and the uncertainty of the effect of such 
treatment on the soil, the analysis re- 
mains a rather unattractive test. 

Yet even discarding the mechanical 
analysis from the routine program, the 
necessity exists to separate the coarse 
sand fraction from the finer material. 
For this kind of work a very convenient 
tool has been invented by M. Koehn 
and R. Albert. It is based on the 
principle of separation of the particles 
according to grain size by an upward 
current of water. The current is pre- 
duced by a centrifugal pump coupled 
with a motor which, by means of a 
special type of coupling, accurately 
regulates the speed of the flow. Thus 
the separation of the soil into fine and 
coarse constituents proceeds auto- 
matically. 

How to determine and express the 
color of the soils is another rather im- 
portant problem. At the Bureau of 
Public Roads the color standards and 
color nomenclature by Robert Ridge- 
way are used. This method is neither 
accurate nor convenient, and the names 
of the colors mean nothing except to 
those who are thoroughly familiar with 
both the colors and the standard. As 
a result of the labors of the soil colors 
standards committee of the American 
Soil Survey Association, a _ factorial 
system of color description will soon 
be available for general use. Accord- 
ing to this system, the different cclors 
can be produced hy the rapid rotation 
of colored disks, the value of the color 
being expressed by the percentage of 
space occupied by the elementary colors 
on the revolving disk. The Russian soil 
experts use W. Ostwald’s system, which 
is essentially based on the ratio be- 
tween color, black and white. T. M. 
Bushnell points out that the soil colors 
do not include more than 6 per cent 
of all the existing colors. 

New Dynamometer May Be Useful.— 
A very important innovation consists 
in the Rothamsted _ self-registering 
dynamometer. This dynamometer 
serves for measuring the variations in 
the resistance of the ground against 
the cutting action of the plow. It es- 
sentially consists of a curved brass 
tube filled with oil, the tube being in- 
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serted between the tractor and the 
plow. The strain produced in the tube 
by the pull of the tractor is recorded 
on a traveling strip of celluloid with a 
magnification of 20 to 1. By traveling 
with a plow back and forth over a field, 
the data were obtained for plotting the 
curves of equal resistance. The results 
furnished by such operations disclosed 
the important fact that the resistance 
of the soil varies within wide limits, 
from point to point, even on fields which 
according to their appearance seemed 
te be perfectly uniform. Repeating the 
test at different times of the year under 
(lifferent moisture conditions, practically 
the same curves of equal resistance 
were obtained, although the absolute 
values of the resistance were very dif- 
ferent. 

This reminds us of the fact that in a 
vertical sense, too, the character of the 
strata varies from point to point, and 
the data obtained by the Rothamsted 
tests gives us some conception of the 
importance of the errors due to the 
limited number of samples taken in the 
field in connection with road surveys. 
It may be that the Rothamsted dyna- 
mometer could be used in connection 
with the soil survey for road-construc- 
tion purposes. A dynamometer record 
would cover the full length of the read. 
It would give us reliable information 
concerning the variations in the re- 
sistance of the ground. It would dis- 
close the presence of weak or excessive- 
ly humid spots and would serve as a 
guide for properly selecting the soil 
samples. Yet the application of the 
dynamometer method would obviously 
be confined to surveys on level or very 
slightly inclined ground outside of 
forested districts. 

Finally, the tools for sampling should 
be mentioned. A. P. Dachnowski, of 
the Department of Agriculture, dis- 
played the tools which he uses in his 
investigation of peat deposits. His 
peat sampler furnishes undisturbed 
cores of peat 6 inches long and with a 
diameter of three-fourths of an inch. 
This teol certainly should be used by 
every highway engineer who has to deal 
with peat deposits. The Missouri Agri- 
cultural Experiment Station exhibited a 
tool for obtaining cores 16 inches long, 
with a diameter of 6 inches, from the 
bottom of pits. It consists of a core 
barrei which closely fits the specimen 
and of a rotating shell whose lower 
edge is provided with three cutting 
knives. By rotating the shell, a groove 
is cut all around the specimen. As soon 
as the top of the core arrives at the 
upper edge of the core barrel, the shell 
is withdrawn and the core remains pro- 
tected by the barrel and surrounded by 
an annular space. H. H. Musselman, of 
the Michigan State College, exhibited a 
sampler for taking marl cores. 


Conclusions.—The first international 
soil congress gave to the highway engi- 
neer a chance to survey the possibili- 
ties for a closer cooperation with the 
Bureau of Soils and similar institu- 
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tions. From the papers presented at 
the congress it became evident that the 
methods used by the soil scientist re- 
quire a rather thorough modification to 
be applicable to highway engineering. 
At the same time it was learned that 
the Russian highway engineers, in close 
cooperation with their soil experts, have 
made what seems to be a successful 
effort to work out the required modifi- 
caticns, thus making it possible to 
utilize the results of soil research to full 
advantage. Hence, it seems desirable 
to make a careful survey of the present 
practice of the Russian methods of sub- 
grade investigation. 

Among the different branches of soil 
science, soil genesis, soil morphology, 
and the methods of soil survey undoubt- 
edly have the most direct bearing on 
highway engineering. The results ob- 
tained in the field of soil physics are 
helpful inasmuch as they deepen our 
insight into the mechanics of soil be- 
havior. Soil chemistry may, sooner or 
later, furnish some useful supple- 
mentary routine tests. Yet, as a whole, 
the points of contact between soil 
chemistry and highway engineering are 
of minor importance. 

Valuable data were presented con- 
cerning the detrimental effect of certain 
soil solutions on cement pipes and on 
concrete. 

Among the new tools which were de- 
veloped during the last few years the 
following seem to be of interest to the 
highway engineer: A machine for auto- 
matically extracting the sand fraction 
out of the soil, the Rothamsted self- 
registering dynamometer, and various 
tools for obtaining undisturbed samples 
of soil.—Reprinted from PuBLic RoaDs, 
official organ of the U. S. Bureau of 
Public Roads. 





Cost of Poor Roads 


An automotive engineer found that 
in one year the average automobile con- 
sumption of gasoline in North Carolina 
was reduced, by improved roads, from 
521 to 454 gallons. That made a saving 
of $16.76 per car. 


Fuel, however, is only one of the 
various factors involved. The poor road 
wears out the whole car faster than the 
good road. The expense thus caused is 
far higher than most owners suspect. 

An automobile dealer in Illinois, who 
carefully checked up the expense of 
operating on paved roads and dirt roads, 
found that the motorists saved, on an 
average, 2.4 cents a mile on the hard- 
surfaced highway. Another investi- 
gator put the saving a little higher. 
The average may be 2.5 cents a mile. 
Motor trucks may save as much as 5 
cents a mile on good paved roads as 
against unimproved roads. 

This is many times as much as any 
motorist or trucker pays in the form 
of road taxes on gasoline or otherwise. 
—California Highways. 
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Can We Solve the Traffic Problem by Guesswork? 


A Statement of the Many Factors Influencing Traffic Control and the Methods That Must Be Adopted 
by a Municipality 


By MILLER McCLINTOCK 


Director, Albert Russell Erskine Burcau of Street Traffic Research, Harvard University 


Five years ago people were confi- 
dently predicting that the saturation 
point for the automobile in America 
would be somewhere around eighteen 
to twenty million automobiles. We 
now have twenty-three million auto- 
mobiles operating over the streets and 
highways of American cities, and with- 
in the lives of most of us, probably by 
1950, there will be forty million auto- 
mobiles on the streets and highways 
of America, almost twice as many as 
we have at the present time. Further- 
more not only is automobile registra- 
tion in urban centers increasing very 
rapidly, but also the population of 
these urban centers, and likewise the 
population in the centers of our cities 
is still increasing at a very rapid rate. 
All this means that those potential 
causes of accidents and congestion 
which have caused so much difficulty up 
to the present time are not through 
functioning. 

Be assured then it is time we gave 
to the problem of traffic everywhere 
intelligent thought. And, of course, 
that means that we must drop our 
guessing and get down to facts. We 
must drop our prejudices and be will- 
ing to re-adjust ourselves to conditions 
which are so greatly altered in the last 
four or five years, and which in the 
next four or five years will perhaps al- 
ter even to a greater degree. 

Get the Facts First.——In any large 
city the traffic problem has become en- 
tirely too large for any one person 
even to begin to visualize. It has been 
my very great privilege of studying 
intimately during the past year the 
traffic problem of the nation’s second 
largest city, Chicago. When I went to 
Chicago fourteen months ago, I thought 
I knew a great deal more about the 
city than I am positive I do not know 
today. When you get a city with three 
million people circulating about in the 
form of traffic every day, you have a 
complex mass of humanity, with such 
infinite numbers of potential complica- 
tions, resulting both in accidents and 
in congestion, that it is almost impos- 
sible to visualize the situation, to say 
nothing of guessing about it with any 
degree of intelligence. I think you 
may be interested because Chicago is 
typical—perhaps a little enlarged over 
your problems, but typical of the traf- 
fic problems that arise in American 
cities. 

We found, for example, that of those 
three million people who make up the 
inhabitants of that city, 850,000 of 
them daily move from their homes on 


a journey averaging four and one-half 
miles down to the Loop district, a cen- 
tral business district less than one mile 
square. In other words, in a square 
mile you have an office or business 
population, day-time population, of 
nearly a million people. And that I 
have found from surveys over the 
country to be a typical percentage. 
Somewhere between 25 and 33 per cent 
of the population finds it necessary, in 
order to buy its commodities or trans- 
act its business, to go from homes to 
the central business district. 

Now if you will visualize the great 
inrush of a million people in the morn- 
ing, between eight o’clock and ten 
o’clock, and a similar out-rush of peo- 
ple at night, between four o’clock and 
six o’clock, and then visualize «!] this 
million of people riding about on 
trucks, or passengers cars, or walking 
through the streets of that district, you 
have a diagrammatic picture of the 
American city street traffic problem. 

The streets are the most valuable 
public utility a city possesses. If we 
did not have streets, we could not have 
any cities. Some years ago a sociolo- 
gist defined a city as an area with a 
comparatively dense population, ar- 
ranged in such a way that inter-com- 
munication through the territory is 
possible. If you will eliminate from 
your conception of a city the possibility 
of inter-communication over the streets, 
you cannot possibly visualize a city. 

But there is another side of the pic- 
ture as illustrated in Chicago. It is a 
pressing side; one which comes nearest 
to our hearts ordinarly. Last year 
traffic accidents killed in Chicago 645 
people! Last year in the United States 
over 23,000 people lost their lives in 
motor car accidents, and hundreds of 
thousands were seriously injured. Last 
year we destroyed in property dam- 
ages and accidents, traffic accidents, 
somewhere around $7,000,000. 

Provide Facilities for Traffic Flow.— 
There are two important means of 
solving the traffic problem, neither one 
of which needs or demands the slightest 
amount of guess-work. The first is, 
of course, by the provision of adequate 
and well designed facilities for traffic 
flow. My business takes me over the 
country, from city to city, and I think 
unless you have had some definite ex- 
perience of that kind you may be 
amazed to know that the majority of 
the street facilities that are being laid 
down at the present time are being laid 
down in a strictly traditional manner, 
entirely as though we still had a few 


389 


horse and buggy units operating over 
our streets. In a city of 150,000, which 
I visited the other day, I found that 
the latest streets which were being 
laid down have a curb radius of 2 ft. 
Now a 2-ft. curb return might have 
been entirely suitable for horse and 
buggy operation. It is not suitable by 
any means for automotive operation. 
Again we find cities laying down 
streets entirely too narrow for the 
needs which can easily be seen arising 
tomorrow. On the other hand, we find 
cities which get so enthusiastic that 
they lay down roadways with a pave- 
ment of over one hundred feet in width, 
a capacity which will never be filled. 

Logical city planning has become 
sufficiently definite from an engineer- 
ing standpoint, so it is possible for a 
city planner to predicate needs of the 
future and lay down facilities which 
are going to meet those needs ade- 
quately. So I might go on through the 
field of city planning, pointing out how 
many cities are still guessing at their 
physical necessities, while some others, 
happily, have developed a_ technique 
which is not only sound and which 
saves their cities a great deal of 
money, but at the same time results 
in the introduction and construction of 
physical facilities of traffic regulation 
which are adequate and adjusted to the 
needs of traffic safety and traffic move- 
ment. 

Study Methods of Traffic Control.— 
But that is not the aspect of the prob- 
lem in which I am particalarly inter- 
ested. The other is a solution for the 
problem of traffic congestion and acci- 
dents, which is practicable because of 
its immediate availability and because 
of the fact that it costs the city prac- 
tically nothing. I mean by that meth- 
ods of traffic control, which have proved 
their ability to reduce accidents and to 
reduce congestion. 

The Erskine Bureau, of which I have 
the distinction of being Director, is 
endowed by the Studebaker Corpora- 
tion for the particular purpose of 
carrying on, in connection with Har- 
vard University, the development of 
the technique of highway traffic and 
street traffic control. When I say “de- 
velopment,” I wish you to understand 
that while many useful methods have 
been developed, we have, as yet, only 
scratched the surface. The problem is 
developing even more rapidly than the 
best technique which we can possibly 
bring to bear upon the problem. 

One of the most mooted of our traffic 
problems, a problem primarily has 
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bearing upon congestion, but a prob- 
lem which secondarily has a very de- 
finite relation to the problem of public 
safety, is parking. I suppose that 
there is no use of the public streets 
which is more generally misunderstood 
than parking. I hold no brief for un- 
limited parking, but I do know there 
are available in every American city, 
facts which will tell accurately where 
the best interests of the community 
lie in any particular section with the 
parking problem. 

The Parking Problem.—To just show 
you how far people can be wrong in 
guessing about traffic, so far as park- 
ing is concerned, I can cite Chicago. 
Fourteen months ago, when the metro- 
politan survey began in Chicago, a 
great many merchants were very much 
agitated as to what the survey would 
say in connection with restricted park- 
ing. They were very fearful that ra- 
dical proposals would be made. They 
were assured that no proposals of any 
kind would be made until complete 
facts had been collected on that par- 
ticular problem, cutting out guesswork 
and cutting out traditional ideas as to 
what ought to be done or what ought 
not to be done. Several merchants told 
me—they were owners of large stores 
in the Loop district—that from 33 to 
50 per cent of their patronage came by 
means of patrons who parked their 
automobiles at the curb. Of course I 
knew they were making a wrong guess. 
I knew that that would have been quite 
impossible, as we subsequently discov- 
ered. 

We went after facts. In the first 
place we made a careful study of the 
relation between parking upon various 
width streets and streets with various 
traffic characteristics, to see the de- 
gree of obstruction which existed. Now, 
of course, if parking causes no ob- 
struction whatsoever, there is no rea- 
son whatsoever for its elimination. On 
the other hand, a considerable amount 
of obstruction could be tolerated if 
parking did not result in accidents, 
and if parking were important in the 
bringing of business. So to see the 
relation between parking in that par- 
ticular district and the business activi- 
ties that were carried on there, we con- 
ducted what was known as a Modes of 
Transportation Study, to discover the 
ways in which the great purchasing 
public of the Loop district came down 
to transact its business. 

We studied during this one day in 
the Modes of Transportation Survey 
the habits of the 96,000 patrons of a 
varied assortment of retail establish- 
ments, principally in the department 
stores on State Street. We discovered 
that in no case did more than 2 per 
cent of the patrons come from curb 
parked. machines, and that the aver- 
age was 1.5 per cent of 96,000 people. 

“Stop and Go” Signals.—But to draw 
my analogies from the Loop in Chicago 
to your own cities would be improper. 
Chicago has its own peculiar problem— 
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and I might say, right here, paren- 
thetically, one of the chief faults in 
traffic regulations in American cities 
today is not so much, perhaps, the at- 
tempt to solve those problems by 
guess-work, or the attempt to solve 
them by prejudice, but the attempt to 
solve them by analogy. I mean that 
Mr. Jones from a city of five thousand 
people goes to New York City and he 
finds in New York City a large num- 
ber of one-way streets. He also sees 
a signal system on Fifth Avenue. He 
goes back to his own town and he says 
to the Council: “Men, you are behind 
the times here. Every other street 
crossing on Main Street ought to be 
a one-way street.” So they put in one- 
way regulations. Or he says, “We 
ought to have a signal system on 
Main Street.” And he fails to take 
into consideration that his Main Street 
may be very different from Fifth Ave- 
nue, farther fails to take into consid- 
eration that the Fifth Avenue signal 
system was antiquated some five years 
ago, although New York still continues 
to use it. 

I point out that parking survey in 
Chicago particularly, to show you not 
that you could draw any conclusions 
for your own communities, but to point 
out the fact that even the most acute 
business men, who, presumably, keep 
accurate records of business opera- 
tions, from day to day, are frequently 
entirely mistaken as to where their 
real interests lie in the regulation of 
traffic. 

Another matter upon which there is 
a great deal of guessing is to be found 
in the methods installation of mechan- 
ical control apparatus, which com- 
munities use at the present time in the 
“Stop and Go” signals. I have a great 
many friends among the manufactur- 
ers of traffic signals, but I think it per- 
fectly proper to say that at least 50 
per cent of the stop and go signals 
that have been put in American cities 
ought never to have been installed. 
Guessing that, because the starting and 
stopping of traffic at certain places 
may have had desirable results, that 
it is, therefore, a kind of a panacea for 
all problems of congestion, or all prob- 
lems of accidents, has led to a very 
great deal of interference with traffic 
flow. 

We could obtain complete safety in 
traffic if we should stop all traffic. That 
of course, is impossible. So in every 
regulation that is considered, there 
must be, as accurately as possible, a 
balance between the requirements for 
safe movement and the requirements 
for expeditions movement. 

Traffic signals, as I say, are again 
illustrative of a great deal of guess- 
work. Just to show you how far guess- 
work can go, I was in a city in the 
West some few months ago, and an 
appropriation was provided for twen- 
ty-five new signal installations. There 
happened to be thirteen members in 
the Council Board, elected from wards. 


The signals were located in this way. 
One councilman was very generous and 
said he would be willing to take only 
one signal, so the other signals were 
divided up evenly among the other 
councilmen. That, unfortunately, is the 
way such matters are sometimes han- 
dled. 

Boulevard “Stop” Regulations.—An- 
other type of regulation in which 
guess-work has done harm is in the 
installation of boulevard stop regula- 
tions. A better, more simple and effec- 
tive method of permitting reasonably 
high speeds with safety I do not know. 
It is perfectly simple, and is easily 
installed, yet it is one that has come 
greatly into disfavor in certain sec- 
tions of the country because it has 
been installed ordinarily entirely by 
guess-work. I will show you just how 
far guess-work goes. 

In Venice, California, which is now 
a part of the city of Los Angeles, there 
is a boulevard stop at successive inter- 
sections along one of the major high- 
ways running through that city for 
twenty-six blocks. Twenty-six stops in 
a distanae of about a mile and a half, 
on one of the most important thorough- 
fares. The guess has been this: a boul- 
evard stop promotes safety; we want 
safety—therefore, let us put in many 
boulevard stops. I say twenty-six stops 
are required in about a mile and a 
half. I think you may imagine whether 
the motoring public complies with that 
requirement or not. Moreover I have 
seen boulevard stops or thorough stop- 
streets carried right down into a heav- 
ily congested business district, where 
anyone who had ever considered the 
operation of streets of that kind, and 
their characteristics, would know that 
the rule would not work. It results 
only in confusion and in unnecessary 
delay. 

I have already mentioned one-way 
streets and the way they have been 
slapped down in places throughout 
America, in cities where there was 
never the slightest shadow of use for 
them. A one-way street has a very 
limited application. It causes diversion 
of traffic, and there is always a pre- 
sumption against its use. It becomes 
useful and valuable only upon extreme- 
ly narrow streets where there is heavy 
traffic movement. 

Street Car Problem. — One of the 
most distressing instances of guess- 
work and prejudice in an attempt to 
solve the traffic problem—I might say 
is almost typical of American cities— 
is to be found in the relations between 
street car operation and automobiles. 
I find many of my strongest support- 
ers among traction officials, though 
the Bureau I direct is endowed by the 
automobile industry, so you see I am 
in a position to talk on both sides 
rather freely. Unfortunately many 
street car companies are very prej- 
udiced against the automobile. The 
typical attitude of these companies is: 
Drive the automobiles off the street in 
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order we may get our mass carriers 
through. Prejudice and guess-work! 
But this is only one side, for automo- 
bile trade associations, and automobile 
clubs are often just as vigorous and 
just as prejudiced in a desire to handi- 
cap and limit the operation of mass 
carriers. 

Organize for Safety.—I have always 
found if you get the street car oper- 
ators and the automobile club people 
to sit down around a table sufficiently 
wide so they won’t hit each other, and 
sit still for just a few minutes, until 
we have begun to talk this over, they 
are usually amazed at the end of a 
very short consideration of some facts 
about their operation to find that in- 
stead of having problems that are di- 
ametrically opposed, that their pro- 
blems are entirely mutual. If each of 
them will merely give up a little bit 
of what they had been claiming, drop 
their prejudices and be willing to look 
at facts instead of guesses, both of 
them come out in much better position 
than they were. 

We find cities all over the country 
aroused about safety. We find every 
civic organization, and every club or- 
ganization, and every other kind of 
group of citizens that have the slight- 
est excuse, interesting themselves in 
the problem of public safety. This is 
indicative of the great interest and 
great pressure which that problem has 
within it. And yet, so rarely do we see 
any agency attempting to do anything 
but the most vague guess-work about 
the problem of public accidents. 

There is no sound way of approach- 
ing the safety problem, any more than 
there is a sound way of approaching 
the problem of traffic congestion with- 
out knowing the facts. Guesses may be 
good. All of us must occasionally 
guess, where there is no experience to 
guide, no fixed rule. The least we can 
do is to be reasonably honest with our- 
selves and take our guess for mere 
opinions. When we are given the re- 
sponsibility of dealing with a situation 
which involves millions of dollars of 
property, and hundreds of lives, the 
least we can do is to be certain of our 
ground. 

In its last analysis traffic is a pro- 
blem of engineering. Traffic problems 
must be administered as other physi- 
cal and engineering problems, and not 
as though they were similar to matters 
of political policy. The Erskine Bureau 
has attempted to develop traffic engin- 
eering technique. We have done this 
largely by means of carrying on in- 
vestigations in the larger American 
cities. We have just completed the 
Chicago survey, and have published a 
report of approximately 300 pages, set- 
ting forth there a kind of inventory, as 
it were, of facts regarding accidents 
and congestion. We have attempted to 
set up a method of approach in that 
city which will make possible a con- 
tinuing application, not of guess-work 
or prejudice, but of engineering prin- 
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ciples. I am happy to say that Chi- 
cago has at the present time a Division 
of Street Traffic Engineering. They are 
giving it just a little fraction of the 
attention now which they have been 
giving to sewers and water supply be- 
fore. And it is, I think, not by guess- 
work, and not by prejudice, but by 
knowing the characteristics of our 
problem and by adjusting rational 
methods of regulation to those facts, 
that we are going to even begin a re- 
lief of the problem, to say nothing of 
its solution—ALABAMA HIGHWAYS. 


Open Roads for 
Winter Traffic 


Advantages and Practices of Snow 
Removal From State Highways, 
as Told in Recent Radio 


Broadcast 





By PROF. S. S. STEINBERG 


University of Maryland; Assistant Director, 
Highway Research Board, National 
Research Council 


Confined until recently to a few 
states and to a few main routes, snow 
removal has now become general prac- 
tice. A recent comprehensive survey 
made by the United States Bureau of 
Public Roads has shown that 36 states 
find it necessary to remove snow from 
their rural highways and that last 
winter 93,000 miles of road were kept 
clear of snow, an increase of 50 per 
cent in mileage over the preceding 
winter. 

In order properly to plan a snow- 
removal program, it is necessary for 
the highway engineer to make a careful 
study of snowfall statistics available for 
his area, as well as other climatic fac- 
tors which affect snow removal, such as 
temperature, velocity and direction of 
the wind, and the distribution, fre- 
quency and intensity of storms. The 
records of the United States Weather 
Bureau are of great value to the engi- 
neer in studying snow conditions. 

Universal Problem.—No state in the 
Union is entirely free of snow. More 
or less snow falls in all portions of the 
country with the exception of southern 
Florida, the lower elevations in south- 
western Arizona and southern Cali- 
fornia. The heaviest snowfall in the 
United States occurs on the west side of 
the Sierra Nevada and Cascade Ranges 
in the States of Washington, Oregon 
and California, the average annual 
snowfall in this section being 300 inches 
or 25 feet. At one place in California, 
records over a period of years show an 
average annual snowfall of more than 
65 feet. East of the Rocky Mountains, 
the regions of heaviest snowfall are the 
Upper Peninsula of Michigan and the 
Adirondack Mountains in New York, 
with an average annual snowfall rang- 
ing from 10 to 13 feet. In the central 
section of the Appalachian Mountains, 
including western Maryland and por- 
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tions of West Virginia, 7 to 9 feet of 
snow fall annually on the average. 

Drifts Cause Trouble.—If snow would 
lie as it falls, little effort would be 
necessary to remove it from the 
traveled way and keep highways open 
the year round for the ever-increasing 
traffic. In non-mountainous regions, 
with snow falling rarely to a depth 
greater than 9 inches for an individual 
storm, were it to spread uniformly on 
field and road and remain in that con- 
dition, the only equipment necessary 
for its removal would be the ordinary 
road grader used in maintenance work 
or the simply constructed and inex- 
pensive straight blade plow used with 
high speed trucks. But snowfall is fre- 
quently accompanied by high winds 
which blow the light snow crystals 
about, and where they encounter ob- 
stacles along the edge of the highway 
to break the wind current, the snow 
particles are deposited and cause drifts 
to form on the traveled way. Hedges 
near the roadway, tight or partially 
tight fences, standing weeds and other 
vegetation, and in some cases, plank 
guard rails often produce drifting on 
the roadway. Where these obstacles 
are met at a greater distance from the 
road, they form beneficial wind barriers 
by collecting the loose snow and pro- 
tecting the traveled way from drifts. 
Among these are field division fences 
sufficiently far from the roadway and 
generally parallel to it, tree stumps, 
shrubs, bushes, standing timber and 
even corn stalks left uncut during the 
winter months. Through forest, or 
shrub or brush country, snow drifting 
does not occur as the trees and brush 
break the wind sweep before it reaches 
the roadbed. In northern Michigan, the 
state is acquiring rights-of-way 400 
feet wide through wooded land. The 
trees and brush will be left standing 
when the roads are improved to serve 
as drift preventives, as well as add 
scenic beauty to the highway. 

To avoid drifting, a study of the road 
where snow piles up is necessary fol- 
lowed by the removal of all weeds and 
other vegetation from the confines of 
the right-of-way. Tight board fences 
must be removed and replaced with 
wire fence where fences are necessary, 
and cable guard rail installed where the 
plank type is troublesome. As a pre- 
ventive measure against snow drifting, 
a number of highway departments in 
planning new road locations are avoid- 
ing shallow cuts in the roadway and 
where possible elevating the road grade 
above the surrounding country. 

Snow Fences.—Where the natural 
features of the road location are such 
as to make drifting impossible, the state 
highway departments are _ erecting 
permanent or temporary artificial struc- 
tures, such as snow fences, at a suf- 
ficient distance from the roadway to 
cause the blowing snow to be deposited 
between the fence and the road. This 
method of drift prevention is found to 
be very effective and is widely used. 
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Snew fences are placed 50 to 150 feet 
away from the road depending upon the 
topography of the adjacent land. The 
fence is erected parallel to the road or 
obliquely but perpendicular to the wind 
sweep. Generally one line of fence is 
sufficient but in some cases two are in- 
stalled. The kind of fence most favored 
is the woven picket type, four feet high, 
attached to iron posts. This is found 
very effective in controlling drifts and 
the fence may be rolled up and stored 
during the summer. Last winter more 
than 1,300 miles of snow fence were 
used by the states located in the snow 
belt. 

In some 
rows of evergreens are set to the wind- 
ward side of the road to act as artificial 
wind barriers with beneficial results. In 
one county in Michigan, snow blocks are 
used for the same purpose. It is found 
that one man can cut the blocks and 
build one-quarter mile of this fence a 
cost of from 3 to 5 cents a 
As the snow accumulates 
blocks are cut 


cases hedges are planted or 


day ata 
running foot. 
on the 
and the fence is raised. 

Michigan has recently established an 
experimental station for the sole pur- 
pose of finding out all that can be dis- 
covered about snow as it may affect the 
use of the highway. The results of this 
study will be of great value to all the 
other states faced with this important 
problem. 

Snow Removal.—The methods fol- 
lowed and equipment used in the re- 
moval of snow are many and varied. 
They range from the shovel squad to 
the rotary plow, which, when operated 
in connection with a caterpillar tractor, 
finds no drift too deep for removal. 
The most common types of snow re- 
moval equipment in use are the straight 
blade and the V-shaped plow, each at- 
tached to the front of a truck or tractor, 
the type employed depending upon the 
amount of snow to be moved. This 
equipment is used either singly or in 
tandem formation. During the present 
season the state highway departments 
have available for use in snow removal 
more than 3,500 snow plows and 5,000 
tractors and trucks. 


lee side, more 


In some states it is customary to 
start snow removal operations as soon 
as the snow has reached a depth of 2 
inches and to carry on for the duration 
of the storm. In other states, this 
method of attack is impossible as snow- 
fall is too heavy and would blockade 
the roads after clearing and 
strand the equipment. In such states 
snow removal is undertaken after the 
storm has passed. 

The cost of snow removal work on 
the 93,000 miles of roads in the United 
States cleared last winter by the state 
highway departments was three and 
three-quarter million dollars. This is 
an average cost of $40 per mile, which 
is a very small outlay considering the 
many advantages that result from open 
roads in the winter. A blockaded road 
causes not only a loss on the highway 
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investment, but is a serious handicap 
to business and social life. It is neces- 
sary that the roads be kept cpen for 
wheeled traffic at all times, so that rural 
mail, school and passenger busses, com- 
mercial deliveries, physicians and fire 
engines may have uninterrupted use of 
the highway. With snow removal, 
dwellings are no longer snowed in for 
the winter, nor do motor vehicles need 
tc be stored for several months of the 
year. 

Cost Justified—The expense of snow 
removal is considered well justified by 
the saving in spring road maintenance. 
Studies made in some states demon- 
strate that the additional gas tax re- 
ceived from motor cars and trucks dur- 
ing the winter months more than paid 
the cost of snow removal. An ad- 
vantage from the standpoint of the 
highway departments is that with snow 
removal there is now year-round em- 
ployment for highway maintenance 
organizations and equipment. 


In Maryland, with an average annual 
snowfall ranging from 14 inches mini- 
mum to 70 inches maximum, it became 
apparent to the State Roads Commis- 
sion that highways to render the maxi- 
mum service to the greatest number of 
people must be made usable every day 
in the year. They were not efficient as 
long as they were only seasonal roads. 
After considerable experimenting, 
Maryland found that the great amount 
of snow and hail that was allowed to 
remain did much damage to the roads. 
It was further shown that the cost of 
removing the snow, at least on the 
main lines, would be entirely offset by 
the lessened cost of repairs to the sur- 
face in the spring. Therefore, in the 
winter of 1920-21, five hundred miles 
of road were kept open and free of 
snow. This experiment was so suc- 
cessful that during the next winter the 
snow equipment, including both snow 
plows and drift fences, was doubled, 
and has since been steadily increased 
and improved until during last winter 
the entire road system of 2,500 miles 
was kept clear of snow and open to 
traffic every day. 





A. S. C. E. Will Meet in 
Columbus 


The American Society of Civil Engi- 
neers will hold its fall convention in 
Columbus, beginning Wednesday, Octo- 
ber 12th, to Saturday, October 15th, in- 
clusive. This convention will bring 
together many well-known civil engi- 
neers of the United States and foreign 
countries. 


The chief topics for discussion at this 
meeting will be sanitary engineering 
and the Mississippi flood protection 
problem. An effort is being made to 
schedule a meeting of the highway 
section of the society in connection with 
this convention. 


Opens School of Mainte- 
nance Men 


The New Mexico state highway de- 
partment has established a Highway 
Training School for the instruction of 
maintenance employees, and according 
to the best information that can be 
obtained this is the pioneer school of its 
kind in the country. 


A full course of instruction involves 
a six weeks’ period. The idea of this 
school is to send only such students who 
will later enter the employ of the state 
in some particular district. No fees 
are charged any student for this train- 
ing; on the other hand, a nominal wage 
is paid to each student to take care of 
actual living expenses incurred while at 
the school. This expense seems to be 
entirely justified because a better class 
of trained employees is made available. 


Any particular student who has com- 
pleted the course of training is at once 
sent back to the district engineer who 
originally recommended him for en- 
trance to the highway training school, 
and is employed in the maintenance 
work of that particular district. 


Students of the highway training 
school receive instruction in the opera- 
tion and care of trucks, tractors, grad- 
ers, maintainers and other maintenance 
equipment. They are further instructed 
in the mechanics of all units of equip- 
ment so that they will be qualified to 
repair in the field any break-down minor 
in character. At the present time, 
no attempt is made to turn out finished 
mechanics, although a plan is being 
worked out to later give special training 
in the mechanics and repair of ma- 
chinery for those who may desire such 
training. 

The idea in arranging for the training 
of mechanics is to provide men qualified 
for service in the several shops of the 
districts. 

The capacity of the highway training 
school at this time will provide for the 
training of thirty students. Up to the 
present time, the school has practically 
been filled to capacity. To date most 
of the students have been raw recruits 
or men having had no previous training 
in highway construction or maintenance. 
At a later date, it is anticipated that a 
number of the older employees, now in 
the service, will be permitted to report 
to the highway training school for spe- 
cial instruction in the various phases 
of maintenance activities. 

At the present time there is a total 
of 4,600 miles of Federal Aid and State 
Aid roads under maintenance. At the 
beginning of this nine year period, there 
was no regular or systematic main- 
tenance on any of the state highway 
system. During the fiscal year begin- 
ning July 1, 1927, and ending June 30, 
1928, there will be 5,000 miles of road 
under regular maintenance. — Good 
Roads. 
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The finances required for investment 
and working capital on highway oper- 
ations are appreciable items of expense. 
It will be seen at a glance that any 
contractor operating a paving unit will 
have an initial investment not short of 
$75,000 or $80,000. In addition, ade- 
quate working capital for pay rolls, 
materials and current expenses must 
be provided. 

On construction work with the low 
margin of profit all surplus cash may 
be withheld in the retained percentages 
until the work is accepted and final 
payment issued. In other words, low 
priced construction may never furnish 
a cash surplus so as to meet current 
expenses. 

In the past the financing of highway 
work has been approached from many 
ridiculous angles. In a known instance 
one low bidder was discussing the con- 
ditions surrounding the possible award 
of a contract. Someone present sug- 
gested the probability of an error or 
omission, as the bid submitted was un- 
usually low and out of line with other 
proposals tendered. Someone more ob- 
serving than the rest questioned the 
charge for capital invested. The low 
bidder assured him on this point. Why 
should he question it? Had he not 
paid cash for the equipment? 

Questionable Loans.—In many other 
instances banking institutions have 
adopted liberal standards in advancing 
cash or credit to bidders of question- 
able financial standing. Possibly some 
of them have made a bad loan to be- 
gin with and continue to send good 
money after bad in the hope that they 
will eventually gain by a change of 
fortune. It has been found that oc- 
casionally banks are willing to extend 
a liberal line of credit to bidders whose 
record of performance and cash bal- 
ances are such as to denote irrespon- 
sibility of the first order. 

Many bankers fail to assume toward 
contractors that stern air they so often 
extend to the average citizen. While 
this condition is unsatisfactory, we are 
at times inclined to feel that much of 
it has been brought about by the fail- 
ure of the responsible contractor to 
handle his banking problems properly. 

How many contractors take the time 
rr go to the trouble of preparing a de- 


tailed estimate and placing this on the 
desk of his banker previous to the day 
of submitting his bid? After the award 


as been made does the contractor con- 


Estimating the Contractor’s Financial 


Requirements 


By A. H. HUNTER 


Field Engineer of Illinois Association of Highway and Municipal Contractors 


to progress and the cost of construc- 
tion ? 

Tell the Banker.—Probably few at 
the conclusion of a satisfactory con- 
tract have the inclination to enlighten 
their banker as to the profit or loss 
actually incurred. Recently it came to 
our attention that one man of exper- 
ience enjoying an excellent reputation 
had seen fit to keep his banker advised 
from time to time of conditions along 
the lines suggested above. He often 
went a step further—at least once or 
twice each season he made it a point 
to arrange for an inspection of the 
work. We are convinced that only by 
the use of such methods may the bank- 
ing industry be kept properly advised 
as to actual working conditions which 
in the end will enable the banker to 
pass intelligently upon requests for 
highway finances. 

It is our opinion that if the banking 
element were aware of the narrow 
margin now existing between profit 
and loss its attitude would be much 
changed. Apparently today few bank- 
ers realize that the returns on invest- 
ment are not commensurate with the 
chances taken. Unless’ conditions 
change markedly the future contractor 
may find himself in the position of the 
ambitious young man who sought to 
engage in contract work. He sought 
out a friend to share the enterprise. 
The friend’s principal duty was to fur- 
nish $100,000 capital. After some 
thought his friend asked: “If I had 
$100,000 why should I engage in the 
contracting business ?” 

Interest. on Equipment.—We believe 
that very few contractors have given 
serious consideration to the financial 
problem involved in highway work and 
charge against construction costs items 
covering interest on investment in 
equipment or working capital neces- 
sary for the advancement of work. No 
doubt the money invested in equipment 
must be borrowed, or if possessed by 
the contractor must have a net value 
commensurate with the rates of inter- 
est prevailing in his particular com- 
munity. 

In our estimating work we have 
charged 6 per cent interest on the cap- 
ital investment. This is fairly definite 
and should be included in any estimate 
of cost. The working capital is much 
more variable. Partially completed 
work, variation in profit on items of 
work and necessity of change of work 
from profitable to unprofitable items 
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How Much Money the Paving Contractor Will Need to Carry the Work to a Successful Conclusion 


are impossible of definite solution in 
advance. 

We do recommend, however, a charge 
of 20 per cent of the contract price 
and interest at 6 per cent for six 
months. This is equivalent to 3 per 
cent annual interest on a 20 per cent 
contract value. Contractors with years 
of experience may have opportunity 
for better determination. 

Bidder’s Bond.—A bidder’s bond or 
certified check must accompany a pro- 
posal on all public work. This method 
is also employed on private enterprises. 
Such precaution is taken by the party 
of the first part to insure himself 
against possible loss should the low 
bidder fail to execute the contract. We 
might recite the history. of bidders’ 
surety on Illinois highway work from 
the original requirement of certified 
check to bidder’s bond and back again. 
The two changes, first from certified 
check to bidder’s bond and second bid- 
der’s bond to certified check were at 
the insistence of the contractors them- 
selves. 

At the beginning of highway con- 
struction by contract, about 1914, a 
certified check was required to accom- 
pany the proposal. Most contractors 
were then inexperienced in highway 
work and were irked by failure to get 
immediate returns on these outstand- 
ing checks. As a result they used their 
influence to have the bidder’s bond sub- 
stituted for the certified check. 

The  bidder’s bond worked well 
enough for a time. It was inexpensive 
and easy to secure; in fact this latter 
feature was its undoing. It was an es- 
tablished fact that occasionally repre- 
sentatives of bonding firms distributed 
bidders’ bonds almost at random. Ap- 
parently the only obligation required 
was the contractor’s promise to pur- 
chase his construction bond from the 
representative in case he was the suc- 
cessful bidder. It seems these forms 
were distributed as favors in antici- 
pation of business still to come. 

As might be expected, such procedure 
was found to be unsatisfactory to the 
Division of Highways and to respon- 
sible contractors alike. The certified 
check returned to use about 1925. It 
is more satisfactory and bids fair to 
continue in use. The day of the bid- 
der’s bond is over and if any contrac- 
tor is indiscreet enough to neglect his 
finances before the day of letting he 
may find no opportunity to submit his 
bid. In our estimate of cost of con- 
struction we have not included any 





































































































































































































































































































































































































































































expense for certified check. We feel 
sure that any responsible bidder can 
secure one without undue inconvenience 
or expense. 

Contractor’s Bond.—The contractor’s 
bond guaranteeing satisfactory per- 
formance is a long established practice 
on public work. It developed in the 
eastern states and bonding companies 
in this field have grown in numbers 
from one to several in the past fifty 
years. This bond or surety is a guar- 
antee not only of performance but is 
a surety against possible loss for such 
items as labor, materials, etc. Present 
practice in Illinois demands that the 
contractor furnish a surety bond in a 
sum equal to the full amount of the 
contract. 

The form of the bond and the surety 
are questions that rest entirely with 
the state. Failure to execute a bond 
in the proper form and amount may 
cause bids or proposals to be rejected 
as irregular. 

In recent years the Illinois Division 
of Highways has seen fit to permit the 
successful bidder to furnish a bond ex- 
ecuted by individuals as personal sur- 
ety in lieu of the surety bond. A bidder 
desiring to furnish personal bond must 
insert in the proposal in the space pro- 
vided the amount of percentage of the 
total amount of the bid which he will 
deduct for the privilege of furnishing 
personal surety. 

Surety Deduction.—In the event he 
is unable to produce personal surety 
acceputable to the department a deduc- 
tion will be made as if personal surety 
were furnished and a surety bond will 
be required as though no mention had 
been made in the proposal of personal 
surety. A nominal deduction of 1 per 
cent is the amount usually figured for 
this permitted change. The prevailing 
rate of premium for surety bonds in 
Illinois is 1% per cent of the total 
value of the contract. Very few con- 
tractors avail themselves of the priv- 
ilege of furnishing individual surety 
bonds. No doubt they hesitate to have 
the private affairs of friends or asso- 
ciates exposed to public inspection. 

Insurance as a growing means of 
protection has been developed in sev- 
eral lines of activity. Practically all 
of the states in the central west oper- 
ate under the workmen’s compensation 
law which makes necessary insurance 
policies protecting workmen against 
time, loss and injury that may take 
place on constructive work. 

Insurance Risks.—There is always a 
certain amount of hazard and possible 
danger encountered on _ construction 
work, especially in the operation of 
machinery and equipment. The scale 
is largely a fixed rate depending upon 
the condition and character of the oc- 
cupation in which the laborer is em- 
vloyed. As might be expected, the 
~harge for this insurance for labor in- 
volved in surface work is much less 
than the scale for workmen engaged in 
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work on foundations or high structures. 

In addition to the insurance for 
workmen, consideration should be given 
to the possibility of injuries that may 
accrue to the general public. Occasion- 
ally, private citizens have been injured 
in accidents due to barricades, detours 
or contract with transportation equip- 
ment. Protection against such claims 
for damages or injuries is commonly 
called public liability. 

In the general average for highway 
work in Illinois 3 per cent of the labor 
pay roll may be taken as a fair esti- 
mate of the cost of this insurance. On 
this basis it will be realized that this 
outlay is quite an item. On the other 
hand, there are very few contractors 
financially able to withstand the 
charges that might accrue as a result 
of accident, injury or death to em- 
ployes. An insurance policy can be se- 
cured to cover workmen’s compensation 
and personal liability for the amount 
suggested above. 

Automobile license fees are accepted 
as a standard means of revenue for 
highway purposes throughout the sev- 
eral states. The charge for license fees 
varies in accordance with the weight 
and capacity of the automobile or 
truck. The majority of highway con- 
tract work is executed by means of 
truck transportation. As a result con- 
tractors should not neglect to include 
in the estimate of cost the amount that 
is to be paid for the license. In our 
assumption for estimate work we have 
considered a truck of two batch capa- 
city which would demand a license fee 
of $75 per truck. The license for sin- 
gle batch equipment would be appre- 
ciably less. 

Truck Insurance. — However, the 
number of transportation units would 
be increased so that the total amount 
of the expense will not vary greatly. 
It is considered good practice to carry 
truck insurance which includes pro- 
tection against personal injury to the 
traveling public, damage to private 
property and insurance against fire 
and theft. The various phases of truck 
and automobile insurance are so com- 
plicated that in general most contrac- 
tors will confine themselves within the 
limits we have mentioned. Otherwise 
the insurance would be much more ex- 
pensive than suggested. 

On this basis the premium charge 
for such insurance for the equipment 
outlined will be about $100 per truck 
per year. These items may suggest to 
you unreasonable detail, but private in- 
dividuals and the general public seem 
to be possessed of the idea that all 
contractors are liable for the most tri- 
vial offense. Further, the general pub- 
lic has the impression that contractors 
have abundant funds and capital to 
withstand charges for damages and 
loss incurred. 

Fire insurance is still another form 
of protection. Probably in the average 
progress of work the fire hazard is 
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rather limited and loss to mechanical 
equipment through this means need 
not be seriously considered. However, 
in periods of idleness or where equip- 
ment is grouped in storage the fire 
hazard is an important item. Do not 
neglect it. Failure to do so may result 
in serious loss or impairment to valu- 
able equipment. There is no standard 
means of approximating the expense 
involved in securing such a policy. 

For estimating purposes we suggest 
the nominal amount of 1 per cent of 
the investment in equipment. This opin- 
ion is based upon the experience of 
other contractors and the policies out- 
lined by the engineer of The Associated 
General Contractors. In the extension 
of this item bear in mind that truck 
insurance covers fire, so in figuring in- 
surance for your equipment trucks are 
to be excepted, as they may be pro- 
tected against fire in the usual truck 
insurance policy. 

These several items of insurance— 
Workmen’s compensation, the public 
liability, truck licenses, truck insurance 
and fire protection—are somewhat di- 
vided and not possible of exact deter- 
mination, but no contractor can afford 
to neglect them. All contractors un- 
doubtedly have among their acquaint- 
ances insurance people who are reliable 
and would be glad to explain the va- 
rious forms of protection provided. 

The development of public enter- 
prise in this country is estimated on 
the basis of tax collection. The one 
probably most apparent and closest to 
home is the tax on personal property. 
As contractor’s equipment or other 
property is included, such classification 
as an element of taxes cannot be over- 
looked. Generally this is an individual 
problem for each contractor, depending 
upon his holdings, character and quan- 
tity of equipment in his possession. 
Based on the most nominal expenditure 
covering the equipment necessary for 
one paving unit, a charge of about $400 
or $500 for taxes will be involved. 

City Truck License.—In many cities 
truck operations necessitate the secur- 
ing of a city license. This may or may 
not be your individual problem, as 
many cities have not yet availed them- 
selves of this form of taxes. 

In numerous instances contractors do 
not confine their work to local oper- 
ations but have it scattered over sev- 
eral cities. Before engaging extensively 
in neighboring states inquiry should be 
made as to the license required. This 
is a special problem depending upon 
the existing laws in the state in ques- 
tion. In known instances a license fee 
as high as $1,000 was necessary before 
permission could be secured to operate. 

For several years there has been a 
growing tendency on the part of indi- 
vidual concerns to arrange their pri- 
vate affairs in the form of a corpora- 
tion. Regulations regarding this pro- 
cedure are outlined in the laws of the 
several states.. The tax adjustments 
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incidental thereto are complicated. 
Contracting firms now operating as 
corporations are probably fully advised 
as regards demands for licenses, taxes, 
etc. Contracting firms which contem- 
plate incorporating should avail them- 
selves of the services of an attorney 
familiar with corporation activities, 
who will advise them concerning the 
limitations and expenses involved. 

Taxes.—The needs of added federal 
income were so imperative following 
the war that the federal income tax 
was instituted. In our first article on 
equipment and taxes we discussed a 
few of the federal income tax problems, 
especially from the standpoint of de- 
preciation. The amount of taxes for 
which contractors are liable will vary, 
depending upon the total income, de- 
preciation and adjustments that are es- 
tablished. Probably a few years back 
this income tax charge was an appre- 
ciable item in estimate work. Today 
it is not so important, due to smaller 
profits and the universal lowering of 
the income tax rates. 

A perusal of our estimate sheet 
under the heading of “Taxes” will in- 
dicate that we have not included items 
of expenses for possible city licenses, 
corporation tax or federal income. We 
had in mind that few, if any, of these 
three possible charges would involve a 
contractor who confines his activities 
within the state. However, they are 
items not to be neglected and every 
one should familiarize himself with 
their possibility in order to be aware 
of the amounts. It is only by means 
of this full information that a contractor 
is in a position to prepare intelligently 
an estimate in advance of construction 
work. 

The development of financial state- 
ments now extensively used on both 
municipal and state highway work is 
an important item of a contractor’s 
activities. The tabulation of assets and 
liabilities, involving equipment obliga- 
tion, real estate, reserve for interest, 
taxes, insurance and depreciation, is 
complicated and requires much thought. 

The Associated General Contractors 
of America have developed blank forms 
under the heading “Financial State- 
ment,” arranged conveniently in pam- 
phlet style. It is suggested that each 
contractor familiarize himself with 
these forms.—PUBLIC CONSTRUCTION 
NEWS. 


Gas Tax Is Scientific Toll 


The gasoline tax is by far the most 
scientific impost upon motor vehicles. 
It meters highway service and the 
benefits received from the use of high- 
ways. It approximates toll-gate results 
without the infirmities of toll-gate pro- 
cedure. The consumption of gasoline 
varies with the weight, speed and 
mileage of the motor vehicle. No 
‘ther factor in the car’s domestic econ- 
omy reflects so closely the benefits re- 
ceived from highway use.—Nation’s 
Highways. 
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New Studies Under- 
taken by Road 


Bureau 


Six new highway research projects 
have been initiated by the United States 
Bureau of Public Roads during the cur- 
rent year. Announcement has been in 
previous isues of Public Roads of the 
Yadkin River bridge tests and of tests 
of anchorage and bond of pile heads in 
concrete. The more recent projects in- 
clude investigations of motor-truck im- 
pact as influenced by road type, motor- 
truck impact as influenced by wheel 
type, statistical analysis of highway 
grade crossing accidents in 1926, and 
the effect of type and gradation of 
coarse aggregate upon the flexural 
strength of plain concrete. 


Motor-Truck Impaet Investigations.— 
The investigations of motor-truck im- 
pact as influenced by road type and as 
influenced by wheel type constitute two 
separate but related investigations. The 
first of these is for the purpose of de- 
termining the cushioning properties of 
the various road types under controlled 
conditions of motor-truck impact. A 
number of road types such as plain 
concrete, sheet asphalt on concrete base, 
bituminous concrete on concrete base, 
and penetration macadam will be se- 
lected in the vicinity of Washington, 
and on these sections motor-truck im- 
pacts will be produced representing the 
same conditions of load, vehicle equip- 
ment, etc., and comparisons made of 
the impact forces produced. 


Two methods are possible for pro- 
ducing the impact forces. The impact 
machine which has been in use for 
some years on the slab impact tests can 
be made portable. This machine is de- 
signed to give a wide range of impact 
blows, and measurement would be made 
of the height of drop of a wheel rep- 
resenting various conditions of truck 
load and equipment and the impact re- 
action. It is also planned to have a 
truck used in other impact investiga- 
tions pass over artificial obstructions 
and compute the impact forces produced 
from the record of an accelerometer at- 
tached to the truck. The first tests 
will probably be made under conditions 
representing a worn tire and heavy 
truck, and if the differences in impact 
reactions warrant it the program will 
be amplified to include other conditions. 
The tests on bituminous types will in- 
clude as wide a range as possible of 
temperature conditions. 


The investigation to determine the 
relative cushioning effect of various 
types of motor-truck wheels will be 
similar to but less extensive than the 
recently completed tests with various 
tire equipments. Wheels to be tested 
will include steel disk, wood spoke, and 
cushion types. 
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A two-ton truck loaded so as to have 
2,500 pounds on each front wheel and 
5,000 pounds on each rear. wheel, 
equipped with dual pneumatic, dual 
new cushion, and dual worn solid tires, 
will be operated at various speeds over 
different types of pavement and arti- 
ficial obstacles. Impact forces will be 
measured by the coil-spring acceler- 
ometer and comparisons made where 
all conditions are contant except the 
type of wheel. 


Grade-Crosing Accidents.—A _ statis- 
tical analysis is to be made of highway- 
railroad grade-crossing accidents in 
1926, as reported by the Class I steam 
railroads to the Interstate Commerce 
Commission. The object is to determine 
the relative frequency of grade-cross- 
ing accidents in rural and urban areas. 
The data may be used later in an at- 
tempt to establish the correct ratios 
which grade-crossing accidents in the 
rural areas bear to the total of all the 
highway accidents in those areas. It 
is also desired to discover any other 
significant evidence as to causes and 
conditions of accidents which may be 
revealed in a mass analysis of the 5,890 
accidents reported in 1926. 


The Bureau of Statistics of the In- 
terstate Commerce Commission has on 
file a complete set of individual acci- 
dent reports from all railroads under 
its jurisdiction. Pertinent data will be 
transcribe from those involving high- 
way-railroad grade crossings and ana- 
lyzed by means of tabulating machines. 


Grading and Type of Concrete.—This 
project is to determine how quality and 
economy in concrete construction are 
effected by variations in type and grad- 
ing of coarse aggregate. It is planned 
to obtain a number of representative 
coarse aggregates such at trap, gran- 
ite, limestone, and dolomite rock, and 
glacial, siliceous and calcareous grav- 
els, and blast-furnace slag, selecting a 
total: of 16 aggregates in all. These 
are to be prepared in six different grad- 
ings, as follows: 


Coarse Aggregate Gradations 
Total passing, square opening 

Grading w%-in. Y-in. %-in. 1%4-in. 2-in. 
No. js Pct. Pct. Pct. Pet. 

0 15 40 100 

0 30 55 100 

5 45 70 100 

5 45 100 100 

10 65 100 100 « 

10 100 100 100 

Flexure tests are to be made on can- 
tilever beams made of concrete with the 
above coarse aggregate types and grad- 
ings as the only variables. Four mixes 
are to be used ranging from 1:14%:3 
to 1:2:4, making a total of 384 combi- 


nations. 


Accurate measurements of yield will 
be made on all combinations. Com- 
pression tests will also be made, using 
the fractured prisms resulting from the 
flexure tests. All tests will be made 
at 28 days. 
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Steel Extension Wheels for 
Rubber Tires 

Where extremely heavy draw-bar 
pulls are encountered in rubber tired 
industrial tractor work and where soil 
and other conditions are severe added 
traction facilities are many times 
needed. Take in the instance of high- 
way maintenance work, in the early 
spring or later during wet seasons, ei- 
ther chains or cleats are advisable. 

To meet these demands for positive 
traction, French & Hecht, Davenport, 
Iowa, and Springfield, Ohio, are now 
building steel extension drive wheels 
with cleats that extend partly over the 
rubber tire on the inside and protrude 
in the opposite direction from the outer 
wheel rim. Especially 
adaptable are these wheels where 
heavy pulls are required in cases where 
ditches are cleaned and made and where 
extreme grading work is to be done at 
the side of the road. Highway patrol 
nen and contractors are said to be find- 
ing these wheels especially useful in the 
performance of their work. By having 
added traction many operators are 
using their tractors so equipped for 
highway construction work and _ in 
heavy maintenance, according to the 
manufacturers. 

An example of the use of these ex- 
tension wheels are those as applied to 
the MeCormick-Deering 15-30 tractor 
accompanying _ illustrations 
how these wheels applied to such a 
tractor, county owned, in Illinois. 

The diameter of the extension 
wheels is the same as the outer diam- 
eter of the 50-inch rubber tires. The ex- 
tension wheels are attached to the main 
wheels in the same way as rubber tired 
extension wheels, namely, by having 
lugs through which bolts pass to hold 
the rims rigidly together and having 
the hubs machined so that one fits into 
the other, both hubs being held together 
bolts. Thus the main 


edge of the 


and the 


by machine 
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(2) Close-up showing detail of the steel ex- 
tension drive wheel and as shown here is ap- 
plied to the McCormick-Deering 15-30 tractor, 
but is applicable to all drive wheels of different 
sizes. Wheels of this type are made for any 
French & Hecht Expansion drive wheel 
equipped with rubber tires. 


wheel and the extension wheel are one 
unyielding solid unit. 

The cleats are made of angle irons 
having the corners extending outward, 
and are bolted to the extension wheels 
by three large bolts. These cleats are 
placed on the extension wheels in the 
conventional manner and extend partly 
over the rubber tire. There is an ad- 
vantage to this particular design, in 
that the full benefit of the rubber tire 
is machined, making for easy riding on 
the part of the operator and at the 








September 


same time gives the lugs contact with 
the ground. [Penetration is thereby ob- 
tained and positive traction assured. 


This type of extension wheel with 
the lugs passing over the rubber tire is 
now being built in all the various sizes 
required for rubber tired wheels and 
will not only fit the McCormick-Deering 
tractor but every other tractor used in 
any way for industrial purposes. 


Another development that has been 
made in rubber tired equipment for in- 
dustrial tractors, especially where used 
for highway work, are steering bands 
for the front wheels. These bands are 
made of steel angle irons and pass en- 
tirely around the wheel over the rubber 
tire, being brought up tightly against 
the rubber tire by a draw-up bolt. In 
this design one leg of the angle extends 
outward while the other leg forms the 
base for the steering band and rests 
against the rubber tire. 


Especially advantageous are these 
steering bands in cases where heavy 
duty is required on tractors and soil 
conditions are such that there is a tend- 
ency for the tractors to slip sideways 
under heavy pulls. Especially are these 
steering bands adaptable for use on the 
front wheels on one-man maintainers 
mounted directly on the tractors. In 
such cases there is considerable side 
strain due to the angle of the blade and 
the steering bands hold the tractors in 
place on the road. Added traction is 
gained by the tractor. This is due to 
the fact that the tractor is held in a 
straight position as it goes forward 
and not diagonally as is true where the 
wheels slip off to one side. These steer- 
ing bands are also made for all the va- 
rious sizes of industrial tractor front 
wheels. 





Indiana Highway Commis- 
sion Buys More Trucks 

A fleet of 27 Indiana Road Builder 

trucks were recently delivered to the 


Indiana State Highway Commission of 
Indianapolis. A part of this fleet of 




















(1) MeCormick-Deering 15-30 tractor in Illinois, working under overload conditions, pulling two 
graders, such tractor equipped with French & Hecht wheels, 50x10 rears and steel extension wheels. 
The latter provided with angle iron cleats makes possible positive traction for severe conditions. 


New truck purchased by the Indiana State 
Highway Commission 


27 were equipped with hand hoist and 
body equipment shown, while the rest 
were delivered as chassis only. 


This fleet of twenty-seven Indiana 
Road Builders increases the fleet of In- 
diana trucks operated by the Indiana 
State Highway Commission to a total 
of seventy-seven. 
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Fundamentals in Grading Work 


The More Important Features Discussed in Paper Prepared for the Good Roads School of the Good 


Roads Association of Wisconsin 


By J. R. McLEAN 


Division Engineer, Wisconsin State Highway Commission 


The greatest factor in the success or 
failure of any grading job is the organi- 
zation in charge of the job and the 
organization building the job. The 
successful contractor and experienced 
engineer have long conceded that the 
most necessary asset in the contracting 
field is a properly organized crew with 
the experience and the ability that 
comes from experience coupled with an 
interest in the work. 

The Backbone of the Organization.— 
In other words, the backbone of a good 
organization should be composed of 
men, if possible, who have been in that 
organization for years—men who are 
interested in the organization and are 
doing their day’s work instead of finish- 
ing it—men who say “Not his job but 
our job.” 

A good organization should be able 
to absorb a fairly large amount of 
floating labor so completely as to re- 
main unchanged as regards either the 
spirit or efficiency of the original 
organization. If this can be done you 
have, to a large extent, solved the 
problem of labor turnover and labor 
shortage, which is generally not a 
question of shortage at all but simply 
a lack of organization reflected in the 
attitude of your crew, which is domi- 
nated by your surplus of green labor 
rather than by yourself and a few well 
chosen men. 


Efficient Supervision Important. — 
Another factor that a successful con- 
tractor keeps in mind is the question 
of his representative on the job. 
Efficient and direct supervision increases 
the profits and most certainly enhances 
the contractor’s reputation with the 
public and engineering department. In 
spite of this we find some of the less 
successful contractors constantly trying 
to handle their jobs year after year 
through some incompetent individual 
whose lack of ability is proven by the 
fact that his authority is limited to 
starting, stopping, hiring and firing the 
men of his crew. If a job is to be 
successfully and satisfactorily handled 
in the contractor’s absence, he should 
be represented by a man in whom he 
has full confidence. Authority to act 
in practically all cases should be given 
this man in order that all questions 
which arise may be settled at once, 
thereby avoiding delays and preventing 
endless disputes at the time of final 
settlement. 


Highway work has often been re- 
ferred to as the largest cooperative in- 
dustry in the world, and it might be 
well to add that there is no industry 


where cooperation is more essential to 
success. The contractor may have un- 
limited resources, any amount of equip- 
ment and an organization that cannot 
be equalled, and in spite of these ad- 
vantages quit the highway field in dis- 
gust due to the failure of the engineer- 
ing department to function in a busi- 
nesslike way. 

Less Friction Between Contractor and 
Engineer.—We have all felt that the 
work of building highways is a business 
the same as that of building railroads 


The few items not provided for in the 
contract are covered by special agree- 
ment, and as a result of this there is 
left only one source of trouble out of 
the interpretation of the plans and 
specifications. 


The best and most carefully prepared 
plans and specifications would not be 
clear to everyone, and the fact that the 
average contractor knows less about the 
provisions of the specifications than the 
average engineer is a fruitful source of 
argument and dissention. 








Making a sand fill on Project 377-6, Washburn County,’ Wisconsin 


or manufacturing machinery, and that 
as such it should be conducted in the 
same business-like way—in other words, 
that the men in charge of this work 
should be first of all good business men 
then good engineers. With this idea in 
mind we have for years tried to develop 
men that could be placed in charge of 
construction and given authority to push 
the job through to completion with very 
little help from the division office. 


At the present time we are still some 
distance from our goal. That we are 
approaching it, however, as the result 
of this policy is proven by the fact that 
the constant friction between the resi- 
dent engineer and the contractor is dis- 
appearing. The question of rock classi- 
fication has dissolved into a cooperative 
daily study between the contractor and 
the resident engineer, and the prepara- 
tion of the final estimate has been 
changed from a seven day battle to the 
simple task of totalling up the quanti- 
ties already measured or agreed upon. 
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The first point of contact between the 
contractor and the engineer is ordi- 
narily a Western Union message about 
12 hours before the letting asking for a 
proposal sheet. 


The bidder may, or may not go over 
the job, depending on whether it is case 
of ride or walk. If he has to walk he 
rides around the job. If he can ride he 
rides over it at a minimum speed of 
about 40 miles per hour and then kicks 
later on because we misrepresented the 
clearing and grubbing. The morning of 
the letting he shows up about an hour 
before the bids are opened, in company 
with about a dozen other bidders, and, 
like a bunch of women at a sale, all 
of them ask to be waited on at once— 
one wants proposals, the second one 
suggests that his certified check may 
be just a little bit too small and wants 
the rule suspended for his particular 
case, while the third attempts to round 
up all of his competitors for a discus- 
sion of the Eighteenth Amendment. 
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The Plans and Specifications.—As a 
remedy for these conditions it would be 
well for engineers to realize that a pri- 
mary purpose of preparing a road plan 
is to furnish the builder with the best 
possible guide as to type of the struc- 
ture which we want. As a supplement 
to our plans we have our specifications, 
which specify the quality of the 
structure. 

The plans should show every detail 
of construction which will in any way 
effect either the bid or the prosecution 
of the job. Soil conditions, the distri- 
bution and character of loose and solid 
rock, character of clearing and grub- 
bing, location of probable borrow pits, 
corduroy to be removed, hauling points, 
and, in fact, all information which may 
be of assistance to the bidder or con- 
tractor in preparing his bid or carrying 
on the work should be shown. 

In order that the information shown 
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words, a full and complete urnderstand- 
ing concerning the future conduct of the 
job should be reached by both sides. If 
this is done and the job handled accord- 
ingly, there will be but little cause for 
dissatisfaction or complaint on either 
side. 

Grading Fundamentals.—A discussion 
of grading fundamentals must deal, to 
a large extent, with the small but very 
important details of the job, which at 
once brings up the question of inspec- 
tion, and this, of course, the engineer. 
It goes without saying, I believe, that 
the engineer on any project should be a 
man of considerable experience, of good 
judgment and with a sincere desire to 
be fair and honest. If we have such a 
man representing us on the job we need 
have no fear, and the contractor as a 
rule will be satisfied. 

If possible, jobs should be let well in 
advance of the opening of the construc- 











Elevating grader work on Project 438-A in Polk County, Wisconsin 


on the plans may serve as an aid in 
avoiding misunderstandings, the con- 
tractor should study the plans, and, 
better yet, compare them with the work 


in the field. At the same time the 
specifications and special provisions 
should be read over very carefully, 


keeping in mind the work as outlined 
on the plans and the job as it appears 
to exist in the field. After this has been 
done the contractor and the construc- 
tion engineer or the division engineer 
should devote some time to a frank dis- 
cussion of the job, plans, specifications 
and special provisions. Points which 
are not cleared up, and incidentally the 
engineer will have a little better under- 
standing of the job from the con- 
tractor’s viewpoint. 


Considerable time should be devoted 
to a discussion of the proposed method 
of handling the job. Likewise the 
questions of equipment, organization, 
classifications, preparation of estimates 
and handling of traffic. The problem of 
supervision should be taken up and all 
questions concerning this important 
phrase of the work settled. In other 


tion season, and in any event, the resi- 
dent engineer should be placed on the 
job some weeks before construction 
operations are started. If this is done, 
he will have sufficient time to make a 
detailed study of the job with the plans 
in hand. 

The resident engineer should invari- 
ably plan on spending several days in 
going over the project for the specific 
purpose of comparing conditions as 
noted on the plan swith those existing 
in the field. In doing this he should 
pay particular attention to the question 
of right of way. 

The question of phone lines, telegraph 
lines, etc., will have to be watched— 
likewise water and sewer systems—and 
in ease any of the public utilities men- 
tioned are going to interfere with con- 
struction, the division office should be 
notified. 

Co-operation from Public Utilities.— 
As the result of several years’ experi- 
ence with the public utility companies of 
this state, we have found that as a rule 
they are quite willing to co-operate with 
us, provided they are given an opportu- 





nity to do so. I refer in particular to 
the telephone and telegraph companies. 
An early notice should be sent out to all 
phone companies whose poles must be 
moved in order that they may plan their 
season’s work well in advance, the same 
as any other organization does. This 
notice can be sent out as soon as the 
surveys are plotted up in the office long 
before they are finished, and final and 
formal notice should be sent out as soon 
as the plans have been completed. This 
should give the location of the line and 
poles and the distance which they must 
be moved. If required, the company 
should be supplied with a copy of our 
plans, and we sometimes find it advis- 
able to send a representative out to go 
over the work with their foreman. If 
this is done you will experience but very 
little trouble. The engineer on the job, 
however, should make it a point to sat- 
isfy himself that these matters have 
been properly taken care of, and that 
the poles which are going to interfere 
with construction will be moved well in 
advance of grading operation. 


Drainage Structures.—Drainage struc- 
tures should be checked up, particularly 
as to additional structures required or 
structures which may be omitted. Like- 
wise structures which are too small or 
too large should be noted. In order to 
insure a careful check of these struc- 
tures it is a good plan to insist that the 
engineer in charge of the project make 
out a new list of drainage structures re- 
quired, nothing thereon his reasons for 
any changes. The profile on the plan 
should also be watched very closely to 
determine whether or not it will be 
necessary to raise the grade across 
swamps or low, marshy ground. 


The location of culverts must be con- 
sidered in order that the water entering 
the culvert may damage the fill as lit- 
tle as possible. It is likewise well to 
see that the culvert is so placed that 
water leaving the structure will do no 
damage to either road or adjacent prop- 
erty. A common fault in culvert loca- 
tions is the continual placing of cul- 
verts at an elevation too low to take 
care of the water. Very often culverts 
are placed from 6 in. to 1 ft. lower than 
they should be merely to save a litle 
dirt in the fill. A culvert placed too low 
soon fills up with washed in material 
and loses its maximum efficiency, where- 
as a culvert which is placed a little high 
will ordinarily function year after year. 


Culvert Type Checking.—The type of 
culvert should be checked. In our opin- 
ion, it is poor economy and not at all 
advisable to construct concrete culverts 
under side roads, for the simple reason 
that as the country develops and traffic 
increases we are very apt to find it 
necessary to either lengthen these cul- 
verts or move them back a considerable 
distance in order to increase the radius 
of our intersection. Likewise it is poor 
economy to construct concrete culverts 
in cases where the run-off is an un- 
known factor. Experience also teaches 
us that concrete culverts built on 4 
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poor foundation are short-lived. We 
therefore recommend a metal type cul- 
vert for side road locations, or when 
drainage cannot be determined, or in 
fills where the foundation is poor. 

Staking Out the Job.—As soon as pos- 
sible the engineer should stake out the 
job. The centerline should be run and 
the right of way again checked up very 
closely. Too much attention cannot be 
paid to this part of the work, as an en- 
croachment on private property, even 
though amounting to only a fractional 
part of an acre, may often cause an 
untold amount of trouble if it is not 
taken care of before the construction 
work is started. 

Fences which are on the right of way 
should be moved back in accordance 
with the right of way agreement, either 
by the farmer or the contractor. We 
prefer and recommend that all right of 
way agreements provide for the removal 
of fences by the property owner. Like- 
wise the building of new fences. 

The damage to adjoining property 
should be considered, as in the case of 
new water courses which may cause 
considerable erosion on a farmer’s land, 
or, as sometimes happens, cover his 
crops with a layer of soil from the 
roadside ditches. We should impress 
upon our engineers the fact that we 
are to disturb local conditions along the 
project as little as possible. Careful 


consideration of the property owner’s 
rights will result in good feeling and 


more friends for the highway move- 
ment and public work. We would even 
go so far as to say that an inspector 
who cannot get along in the community 
in which he is working is not qualified 
for the position which he holds, and that 
his services should be dispensed with. 


Clearing and grubbing quantities 
should be checked before this work is 
completed, and any increases or de- 
creases noted. In order that there may 
be no disputes as to the acreage, meas- 
urements should be made of the clearing 
and grubbing at every station and re- 
corded on the forms provided for this 
purpose. 

Drainage Ditches.—Another impor- 
tant feature of any job is the drainage 
ditches. The side and offtake ditches 
should be staked out as soon as possible 
in order that the contractor may make 
arrangements for completing this work. 
This is especially true in the case of 
country which is inclined to be wet or 
subject to heavy rains. It is impossible 
for a contractor to work if his job is 
flooded with water, and one of the best 
ways to insure the removal of this water 
is by the completion of all side and off- 
take ditches. 

On any road job one of the important 
things to consider is the matter of ero- 
sion. It is poor engineering and still 
poorer economy to attempt to save 
money by building a job which will 
Stand up only .long enough for us to 
secure final acceptance. If we wish 
to cut down our future maintenance 
charges to the lowest possible point it 
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Completing sand cut with steam shovel on Project 377-C in Washburn County, Wisconsin 


will be necessary for us to do all we 
can within reason to preserve the drain- 
age ditches, which are such a necessary 
part of any good highway. Ditches 
which are apt to wash out should be 
paved, either with cobble stones or con- 
crete. In the case of a gravel road, we 
believe that cobble stones should be sat- 
isfactory. This work, if neatly done, 
presents a good appearance and has ex- 
cellent lasting qualities. On a concrete 
project it will perhaps be well to pro- 
vide a curb and gutter section, or a con- 
crete lined ditch. 


As a further protection for the road- 
side ditches and fills, we have found that 
we can well afford to seed practically all 
of the cut slopes, and, in most cases, the 
slopes of embankments. In doing this 
work fertilizer should first be spread on 
the slopes, and then rye and grass seed 
sown. The seeding operations should be 
carried on sometime during the months 
of August or September, as a rule, and 
an extra amount of seed used, as what 
we are after is a thick mat rather than 
a good crop. The cost of this work on 


a project of eight or nine miles will not 
exceed $500 or $600, and will, on the 
other hand, save several times this 
amount over a term of years, besides 
adding a very considerable amount to 
the neatness and appearance of the 
project. 


Blasting Operations.—While clearing 
and grubbing operations are under way 
there are several things which must be 
considered. Telephone and telegraph 
lines are often placed along our high- 
ways. Blasting operations interfere 
seriously with the lines. If proper ar- 
rangements are made in advance of 
blasting operations the phone and tele- 
graph companies will be glad to send a 
lineman to the job for the purpose of 
repairing broken wires, and in the case 
of important lines they can often string 
an insulated wire on the ground around 
the scene of operations in order that 
these lines may not be interfered with. 
This is quite important in the case of 
heavy toll lines which net the company 
several dollars per minute. It is likewise 
important from the standpoint of the 
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Steam shovel work in red clay cut in Douglas County, Wisconsin 
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public, which demands uninterrupted 
service. In the case of projects located 


along railroad tracks, it may be neces- 
sary to call on the division superintend- 
ent for a man to watch the track in 
order that the regular train service 
may not be interfered with, or extras 
wrecked entirely. 


Contractors often suggest that they 
be allowed to dispense with burning, 
provided they dispose of the brush and 
roots by making arrangements with the 
property owner to have this material 
placed at some point off the right of 
way. This practice should not be al- 
lowed. In several cases where this has 
been done the property owner has later 
on changed his mind and decided he 
wanted the brush burned, and we, of 
course, have no method of doing this 
after the contractor has once been re- 
leased. Furthermore, this method of 
handling the work results in a very un- 
sightly right of way, and is conductive 
to forest fires. 

Supervision of grading may seem to 
be a comparatively simple task. We be- 
lieve, however, that inasmuch as a prop- 
erly constructed grade has a very con- 
siderable amount to do with the life of 
any type of road, that this feature of 
the work must have the closest super- 
vision possible. It is generally true 
that most of the disputes arising be- 
tween the contractor and the engineer 
are over items encountered in the grad- 
ing contract, for example—the matter 
of classification. 


A considerable amount of the trouble 
in regard to classification could be elim- 
inated if our engineers and contractors 
could keep in mind the fact that the 
basic and only reason for classification 
on any grading job is to eliminate the 
gamble or element of chance, thereby 
making it possible for the contractor to 
bid the different items involved at their 
true value, trusting that items such as 
loose and solid rock will be classified in 
a fair and intelligent manner. 


Daily Records.—Daily records should 
be kept regarding the character of the 
soil encountered, notes made in regard 
to the amount of rock in the various 
cuts. Recommendations as to classifi- 
cation should be based on a careful 
study of the specification and detailed 
observations in the field. The field sur- 
vey should not only take into considera- 
tion the amount of rock which is being 
moved each day, but also certain other 
facts as to its position, location and the 
soil surrounding it, all of which have 
some effect on the facility with which it 
can be moved. 


The somewhat common practice of 
measuring all loose rock with a tape 
line cannot be too strongly condemned. 
Invariably a large amount of loose rock 
is carried in wheelers, fresnoes and 
wagons to the fill. This will be particu- 
larly true in 1927 under our specifica- 
tions, which make the minimum size 
of loose rock % cu. ft. Rock placed in 
the fill must be estimated, so it would 
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seem consistent to estimate those piled 
alongside of the road. 

Repeated trials have convinced us 
that the engineer and the contractor can 
estimate the rock in piles about as close 
as they can determine it by measuring 
the individual rock. In support of this 
statement I would like to ask if you 
ever heard of anyone measuring up the 
individual rock to determine the num- 
ber of cords in the pile. 

The unit of measurement for loose 
rock is a cubic yard, and a cubic yard 
of loose rock will of necessity contain 
a large percentage of voids. The larger 
the rock the greater the percentage of 
voids, yet when you measure the indi- 
vidual rock with a tape line you arbi- 
trarily eliminate all voids, and then 
wonder why the contractor is dissatis- 
fied. 

Loose Rock Excavation.—Loose rock 
excavation is defined in part as all ma- 
terial such as shale rock or detached 
fragments that cannot be loosened with 
a road plow and six powerful horses. 
This provision infers that there are oc- 
casions when the position of the loose 
rock and the soil surrounding it may be 
such as to render the working of the 
cut extremely difficult and expensive. 
In cases of this kind the cuts should be 
classified on a percentage basis, keeping 
in mind the workability of the material 
and the trouble experienced in han- 
dling it. 

Rock which might bother very little 
on a steam shovel job will make it 
nearly impossible to operate an elevat- 
ing grader job. This fact should be 
kept in mind in classifying the work. 

Rock on top of the ground which have 
to be moved should be paid for but not 
deducted from the earth excavation. 
Likewise, all rock encountered in borrow 
pits should be classified and paid for. 

In conclusion we would suggest that 
the contractor and the engineer com- 
pare notes as often as possible concern- 
ing the amount of loose and solid rock 
which is being encountered. If they can 
arrange to do this daily, so much the 
better, but under ne circumstances 
should the periods between comparisons 
be more than a week in length. 


In this paper we have tried to impress 
upon the commission’s engineers and 
contractors present certain facts rela- 
tive to the common industry in which we 
are all engaged. We feel that this 
should be done as we all have the one 
end in view, namely, the securing of 
the best possible job at the lowest price 
consistent with good work. A low priced 
job can only be obtained as the result 
of skillful planning, considerable fore- 
thought, close co-operation between the 
contractor and the engineer. 

Quality in road building, like quality 
in any other industry, can and always 
will be obtained when the employer and 
employee treat each other fairly, re- 
spectfully and as equals in every re- 
spect, and with a due regard for each 
other’s rights. Any other course will 
result in ill feeling and slowing up of 
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the work, and an increase in the cost 
to either the contractor or the state de- 
partment, and often to both. 





Concrete Beam Testing 
Machine 


An easily portable machine for test- 
ing concrete to determine the proper 
time for opening a concrete road to 
traffic has been designed by C. S. Pope,, 
Construction Engineer, and C. L. McKes- 
son, Materials and Research Engineer 
of the California Highway Commission. 
These machines, which are used by the 
Commission, weight about 250 lb. and 
may be readily transported from place 
to place. 

In the construction of concrete pave- 
ments, it has been the practice in Cali- 
fornia to require a curing period of 21 
days. During the first 8 days the con- 
crete is covered with earth and kept 
watered to insure proper hardening. 

The Pope-McKesson machine has been 
devised for the purpose of testing con- 
crete beams cast during the paving 
operations at proper intervals of time. 
These beams are cured under the same 

















Concrete Beam Testing Machine 


conditions as the concrete going into the 
pavement and are broken at intervals of 
usually 7, 10 and 14 days to determine 
whether or not the concrete has reached 
a strength sufficient to make it safe for 
opening to traffic. 

The concrete beams are moulded to a 
cross section area of 7 in. by 10 in. and 
are 3 ft. in length. After the proper 
period of curing, a beam is clamped in 
the machine with about 12 in. projecting 
and subjected to the strain of a hy- 
draulic jack until the beam breaks. The 
breaking strength is registered on a 
dial and from it, the modulus of rupture 
of the beam is determined by use of the 
proper formula. 

At the present time, the requirements 
of the Construction Department are that 
the modulus of rupture shall not be 
less than 400 Ib. per square inch. 


Noted French Project Completed.— 
Haussman boulevard, under construc- 
tion in Paris since 1857, has at last 
been completed. Work proceeded slow- 
ly because of the need for condemna- 
tion of many famous old buildings. Con- 
ceived by Baron Hussman, noted city 
planner, seventy years ago, it is con- 
sidered one of. the handsomest boule- 
vards in Paris. 
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Design of Pavements 


for Prolonged Use 


Utility of Paving Below Final Grade 
to Permit Resurfacing Discussed 
in Paper Presented Before 
Illinois Society of 
Engineers 


By H. J. FIXMER 


Paving Engineer, Board of Local Improve- 
ments, Chicago 


The improved road or pavement is a 
structure designed to meet a simple re- 
quirement. The purpose of paving is 
to provide an efficient surface for the 
traffic expected to use it. This, in 
brief, is all a paving engineer has to 
provide for. This simple statement, 
however, must be analyzed, and the 
basic facts contributing to the happy re- 
sult sought, must be defined, under- 
stood and realized in practice. Eco- 
nomic, local and political restrictions 
may interfere with an ideal solution, 
but the basic facts must be appreciated 
before preparing a design to meet the 
need of the traffic expected to use the 
highway. 

The paving must accommodate the 
traffic. This means future traffic, which 
consists of present traffic with its ex- 
pected growth, together with the addi- 
tional traffic attracted to the improve- 
ment. 

The volume, character and needs of 
the traffic must be planned for. This 
determines width of roadway, degree 
of smoothness, strength of structure, 
grade, alignment, freedom from repairs 
and maintenance and other details. 

The paving must provide an efficient 
surface. This means a surface having 
traffic qualities, as non-slipperiness low 
crown, low traffic resistance, and the in- 
herent ability to keep to a fixed con- 
tour and even surface, under the stress 
of excessive travel and impact. 

A Pavement is Judged by Its Sur- 

face.—The measure of success of any 
pavement is the economic durability of 
its surface and incidentally its struc- 
ture. An otherwise efficient wearing 
surface may be weakened and destroyed 
by an inadequate base or foundation. 
While the wearing surface and the base 
may be considered as a single structure 
(as concrete), it is better practice to 
consider them as separate components. 
The function of the base is to support 
and maintain the wearing surface to 
its original contour. 
_ The function of the wearing surface 
is to afford a durable surface, generally 
smooth, free of noticeable undulations, 
resist wear, absorb impact and to some 
extent assist the base in carrying the 
imposed loads. In order that our pave- 
ments may keep pace with the increas- 
ing demands of traffic, it is the plea of 
this paper that the original construc- 
tion be built sufficiently below the final 
grade as to permit using such construc- 
tion as part of the foundation for a fu- 
ture strengthening or resurfacing. 
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Classification of Highways.—The 
building of highways has gathered 
great momentum in these days of rapid 
traffic service. Highways may be classed 
for convenience as: 

1. The major system, comprising 
Federal and State Aid Roads. 

2. The Minor System, comprising 
highways connecting the roads of the 
major system or important local roads. 

3. The paved streets through or 
within towns and cities. 

Major System: These highways are 
not only being extended, but the older 
highways are being strengthened and 
widened to meet the need of the ex- 
traordinary increase of motor vehicles, 
and traffic service. Generally no diffi- 
culty will be experienced in raising the 
grade above the surface of the existing 
pavement. 

Minor System. By minor system is 
meant the connecting roads tributary to 
the major highway and important local 
systems or roads, laying, generally, 
wholly within the county unit. Atten- 
tion is now being focused on the plan- 
ning of these roads. Since all or a part 
of these roads may become major high- 
ways it is well to give heed in their 
planning to permit future utilization of 
their structures as a part of the ultim- 
ate road. 

The final grade line should be estab- 
lished from 2 to 6 in. higher than the 
grade of the present planned road sur- 
face. The importance of length is para- 
mount to width where funds are lack- 
ing or traffic is light. If only a single 
track road can be built, it is advisable 
so to do, as this road will afford all 
year round traffic for heavy loads and 
will crystallize sentiment for a wider 
road after use has demonstrated its 
great need. These roads may be built 
so as to permit progressive widening 
and strengthening. This is commonly 
known as stage construction, which has 
proved so successful in the economic 
development of our great railroad sys- 
tems. 

Paved Highways and Streets in Cities 
and Towns.—The establishment of a 
fixed grade in towns and cities is neces- 
sary and general. In planning new 
construction with the idea of using the 
new pavement in a future repaving or 
resurfacing project, it will be necessary 
to build the new pavement below the 
“fixed” or established grade. This can 
be done on all streets if adopted as a 
general policy. 

The idea of utilizing a concrete pave- 
ment, which type of pavement by the 
way is peculiarly adapted to this pro- 
cedure, first as a temporary wearing 
surface and structure combined, and 
later as a base for a future resurfac- 
ing, was first tried out by the writer 
in 1912 in the City of Chicago. Chi- 
cago at that time did not favor concrete 
as a suitable wearing surface, although 
it was used for base or foundation, 
along with macadam. The street, 
North Sawyer Ave., was therefore laid 
as an experiment under private con- 


401 


tract. The roadway was 30 ft. wide, 
and the pavement 6 in. thick, using a 
1:2:4 mix. Vertical concrete curbs 
were used. The surface was built 2/10 
ft. below normal grade. Instead of ex- 
pansion joints, contraction joints were 
built 12% ft. apart across (transverse) 
the pavement. A recent inspection shows 
that the curb is in good condition, but the 
pavement at the joints has spalled bad- 
ly but no appreciable settlement is ap- 
parent. Most of the 12% ft. by 30 ft. 
slabs have two longitudinal cracks, a 
few slabs, but one crack, generally near 
the center line. Due to the poor finish- 
ing characteristic of the time when it 
was laid, the concrete was surfaced with 
a thin bitumen—sand surface known at 
that time as the “Dollarway” surface. 
Some of the bitumen is still visible. 
This pavement has given nearly 15 
years service and is ready for resur- 
facing, after minor patching of the base 
at the worn joints. A 2 or 2% in. as- 
phaltic concrete surface would extend 
the life of the pavement, or rather the 
base, indefinitely. 

Pavements 2 in. Below Normal Grade. 
—During the past year the writer has 
built all of the 6 in. concrete and a few 
of the 8 in. concrete pavements, laid 
under his direction, an average of 2 in. 
below normal grade. Using a flatter 
crown on concrete pavements, this will 
permit a resurfacing of 1% to 2 in. 
thick along the gutter line and 2% to 
3 in. along the center or crown line. 
This will increase the crown about 1 
in. which is desirable for an asphalt 
surface. 

Fortunately, many of the older pave- 
ments we now seek to resurface, widen 
or strengthen consisted of a concrete 
foundation with a block wearing sur- 
face. Where the original crown was 
not too high, it is possible to utilize 
the old base in its entirety by removing 
the old wearing surface with its cushion 
and placing additional concrete or black 
base on the old base, where necessary. 


Where a street is to be widened and 
the crown reduced, there is opportunity 
to utilize the old base to even greater 
advantage. Many of the older pave- 
ments in Chicago are being widened 
and the contour improved by flattening 
the crown, placing additional new con- 
crete on the old concrete base, and 
using a thicker new concrete base on 
the widened, or previously unpaved por- 
tion. In some recent cases the old pave- 
ment is left untouched and the old gut- 
ter line left at the old grade, the wid- 
ened portion sloping up towards the 
new curb. This is not a satisfactory 
method in my opinion. Economy is its 
main justification. Where a pavement 
is widened the choice of resurfacing ma- 
terials are many. With a final grade 
2% to 3 in. above the surface of the 
initial concrete pavement, a 2% in. 
brick; a 2 in. granite; reinforced 
concrete; asphalt, with binder or as- 
phaltic concrete may be used. 

It is probable the excessive thickness 
of the old Roman roads was due to the 
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building up of the old surface by many 
resurfacing thus improving as well as 
prolonging their use. 

In closing, it is the writer’s opinion 
that this idea of prolonging the use of 
a pavement, by planning for its future 
use as part of the foundation of the 
eventual pavement, is applicable to 
roads as well as streets where economy 
is important, or wise engineering ap- 
proves of it. 


Cost of Constructing 


Concrete Pavement 


Data on 23 Miles of Work Given in 
Paper at 1926 Meeting Illinois 
Association of Highway and 
Municipal Contractors 


By L. F. COLLIGNON 


Of McCarthy Improvement Co., Davenport, Ia. 


Quite a few years ago a Chicago 
contractor published his detailed cost 
data in an engineering journal and the 
observation was made by some con- 
tractors that it required a great deal 
of courage to broadcast such informa- 
tion to competitors. However, at most 
of the highway lettings in Illinois and 
lowa, during the last year or two there 
were astonishingly low prices submitted 
and after each letting it was not un- 
usual to have the low bid commented 
upon and analyzed by the other bid- 
ders. After hearing many of these it 
would appear to be the consensus of 
opinion of most contractors that what 
a competitor knows about the costs of 
others is not nearly so important as 
what he apparently (in the others’ 
opinion) does not know about his own. 

The Cause of the Difference in Bids. 
—It is safe to assume that all con- 
tractors who operate with ordinary effi- 
ciency have similar costs on such work 
as subgrading, material hauling, han- 
dling material, and mixing and laying 
paving, provided they meet with aver- 
age conditions of soil and weather. The 
difference in bids arises not in the di- 
rect costs of labor, but in assumptions 
as to cost of owning and keeping up 
equipment and over-optimism in assum- 
ing that the most favorable conditions 
ever met with before can be expected 
on all future work. 

Now while the direct labor cost of 
different contractors on  subgrading, 
and mixing and laying concrete and 
various other operations will be very 
similar for all operating with ordinary 
efficiency where conditons are the same 
or where costs over a long period are 
compared, they will be far apart on 
most small jobs because conditions vary 
so much. A job of five or six miles 
might in some instances be completed 
in two or three months with not over 
three or four days rain each month. A 
contractor using his cost figures made 
up from such experience can perhaps 
easily land more work, but he will not 
be likely to meet those conditions twice 
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in succession. Instead, he may have a 
month or two averaging four or five 
working days only. The only costs that 
are of any use and safe to base a bid 
on are average costs over a period of 
a year or more. The basis for cost 
data given here is work done in Iowa 
in 1924 and in Illinois in 1925, and 
covers about 23 miles of our work, on 
which the hauling equipment was 
trucks. 


For the purpose of getting a definite 
figure on cost of depreciation and re- 
pairs of equipment, together with other 
expense incidental to owning equip- 
ment, I have used the data compiled 
by the Associated General Contractors’ 
committee appointed for that purpose. 
They represent a fair average cost and 
are more familiar to contractors gen- 
erally than any other cost figures. 


Cost of Subgrade Preparation.— 
Average work per season, per mixer, 
based on thickness of Illinois standard 
paving, was 123,000 yd. Direct labor 
cost of subgrading and rolling was 
9.4 ct. per square yard. Cost of depre- 
ciation, repair, taxes, storage of roller, 
tractor, subgrader, and scarifier, based 
on costs compiled by the A. G. C. was 
$2,850 per year, per outfit, which 
amounts to 2.3 ct. per square yard. Fuel 
and oil cost on the equipment was 0.4 
ct. per square yard. Summarizing 
these we have for subgrade prepara- 
tion: 

Cts. Per 

Sq. Yd. 
Direct labor subgrading and rolling...... 9.4 
Cost of owning equipment and up-keep 


on same S wae ‘ 
Fuel and Oil ....... : . onsase OM 


Total titania 


Now our direct labor is not at all 
times as high as 9.4 ct. There are many 
days that costs do not exceed 5 ct., and 
there will be miles of subgrading cost- 
ing not over 7 ct., especially during sum- 
mer, but costs mount when a stretch 
of rainy weather is encountered, or 
where soil conditions slow up opera- 
tions on subgrader or mixer. A pro- 
portion of superintendent and field of- 
fice expense is also included in the labor 
item. 

Working Days in Season.—The sea- 
son of 1924, according to our record, 
permitted work on 98 days only. The 
season of 1925, one of the most favor- 
able we have had, gave us 110 working 


days. Many a day $50 or more is ex- 
pended, draining subgrade or other 


similar work, with no progress in get- 
ting the paving laid. During a period 
of about ten years over which we kept 
a record, the average number of days 
for pouring concrete was less than 100 
days. Straight time men draw pay for 
more than twice that number of days. 


Cost of Paving.—Cost of setting 
forms, mixing, laying and hauling con- 
crete, handling steel and center strip 
and curing with calcium chloride, aver- 
aged 15.2 ct. per square yard for direct 
labor. Cost of owning equipment, in- 
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cluding depreciation, repairs, taxes, in- 
surance, etc., according to report com 
piled by the A. G. C. is $10,950 per out- 
fit per year. The equipment included is 
mixer, pump, forms, water pipe an 
form grader. Cost per square yard foi 
equipment therefore is 8.9 ct. The fue! 

and oil cost 1.4 ct. per square yard. 
Summarizing we have the following: 
Cts. Per 


Sq. Yd 
Direct labor on forms, mixing, placing 


and finishine paving ....... saieatenieasieaiia 15.2 
Cost of equipment, including deprecia- 

tion, repairs, taxes, etc. ..... cebetibeniceued 9 
PR SI INES cin soasalinsciiehetipincclaniaciesedinsinnenbitedibaabtaaiads 1.4 

UIE siushiictctinjisteitsbaashdasibeiulianeupaidiibinhddiiihahiahiiaiia 25.5 


What was stated regarding the sub- 
grading applies also to the mixing and 
laying costs. They are not those ex- 
perienced during favorable seasons or 
under ideal conditions, but they are 
average costs based on conditions that 
are met with in the long run. 


Equipment Costs.—When the figures 
of the A. G. C. committee covering 
equipment costs are compared to costs 
of repairs and depreciation kept by con- 
tractors over a long period, they will be 
found to come surprisingly close. To 
the cost of equipment on subgrading 
and mixing and finishing paving as 
given above, totalling 11.2 ct. per 
square yard, add the equipment re- 
quired for all other operations, exclud- 
ing however, hauling equipment which 
should be figured separately. It is safe 
to say that no contractor averages less 
than 10 ct. to 12 ct. per square yard, 
as his cost on equipment, depreciation, 
repairs, taxes, insurance and incidental 
expense. And that expense is incurred 
and that much comes out of the con- 
tractor’s pocket, for every yard of pav- 
ing laid regardless of the fact that a 
contractor may shut his eyes to it for 
a year or a few years. 

A few years ago I heard an Iowa 
contractor make the statement that he 
had paid for his equipment and that 
he didn’t need to figure any equipment 
cost for the next few years. In other 
words, he believed that having been 
fortunate for a few years, he could 
afford to donate the use of his equip- 
ment for a similar period. 


Why Contractors Fail. — Statistics 
gathered by insurance companies indi- 
cate that approximately 95 per cent of 
business ventures eventually end in 
failure. They do not show how many 
of these failures are contributed by the 
contracting business, but it is certain 
that of those who have fallen by the 
wayside, a great many have done so 
because of their failure to realize the 
importance of equipment cost. 

In connection with this there is a 
paragraph of an address delivered re- 
cently by R. H. Towner before the 
Surety Underwriters Association, in 
which some of the more conspicuous 
failures are named. He states: “Every 
contract bond underwriter who remem- 
bers the names of the big contracting 
firms that he bonded 10, 15, 20 years 
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ago, can recall a long list of them 
that failed on some huge undertaking, 
causing surety companies a tremendous 
loss. Norcross Brothers; MacArthur 
Brothers; Larkin & Sangster; Fraser, 
Brace & Co.; John Pierce; George W. 
Jackson; Ellmore & Hamilton; Shanley- 
Morrison, Inc.; Wm. Bradley; Terry & 
Tench; Degnon, and a host of others. 
They failed and their places are being 
taken by new men.” And every one 
can add a long list of his own of con- 
tractors who have come and gone dur- 
ing the last 10 or 15 years. The con- 
cerns named by Mr. Towner did not 
apparently suffer from lack of capital. 
Errors in estimating and judging costs 
must account for most of the failures. 

Equipment constitutes by far the 
greatest part of a contractor’s capital, 
therefore, it is one of the most impor- 
tant in figuring the cost of subgrading, 
mixing and laying concrete, as well as 
of any other operation in the course 
of laying paving, and one that may be 
most easily overlooked. But if the cost 
is consistently overlooked, like with 
those included in the list of failures 
cited above the consequences are cer- 
tain failure. 





What Constitutes Substantial 
Performance? 


A recent issue of the Bulletin of the 
Ohio Contractors’ Association tells of a 
court decision that is of general inter- 
est. The case was that of Geo. W. 
Chambers, Claimant, v. The State of 
New York, Claim No. 18226, decided 
November 19, 1926, by the Court of 
Claims of the State of N. Y. The suit 
was brought by Chambers against the 
state for damages suffered by him when 
he was compelled to tear out part of a 
concrete highway and reconstruct same 
to meet the objections of the Highway 
Department. The contract of Cham- 
bers involved the reconstruction of an 
old macadam road by building two 9 
ft. strips of 7 in. concrete separated by 
a 6 ft. strip of bituminous macadam. 

In making core tests of the concrete, 
ten cores taken out of six contiguous 
slabs covering a distance of 320 ft. ex- 
hibited a thickness as follows: 
in. thick. 
in. thick. 
in, thick. 
in. thick. 
in. thick. 
in. thick. 
in. thick. 
in. thick. 
in. thick. 
in. thick. 


Core No. 
Core No. 
Core No. 
Core No. 
Core No, 
Core No. 
Core 
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Core No. 
Core No. 
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Upon this showing, the highway com- 
missioner compelled Chambers to take 
up these six slabs and relay them, upon 
the ground that they were not 7 in. 
thick, and therefore did not comply with 
the specifications. Chambers complied 
with the orders of the highway commis- 
sioner, and while the six slabs were 
being taken up, a state engineer on the 
jo») made measurements of their thick- 
ness. Sixty-six per cent of the meas- 
urements showed a thickness of from 
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7 in. to 8 in. From those measure- 
ments, taken when the concrete was 
being moved, it was found that the av- 
erage thickness of the six slabs was as 
follows: 

No. 1, average thickness 7.215 in. 

No. 2, average thickness 6.812 in. 

No. 3, average thickness 6. in. 

No. 4, average thickness 6.844 in. 

No. 5, average thickness 6.697 in. 

No. 6, average thickness 7. in. 


No question was raised as to the good 
faith of the contractor, and there was 
no charge that he had any intention of 
ignoring any of the provisions of the 
contract. It did not appear that anyone 
had any suspicion during the progress 
of the work that the contract was not 
being properly performed, and the orig- 
inal work proceeded to the satisfaction 
of the engineer in charge, and no ques- 
tion was raised until the cores were 
taken. Chambers claimed reimburse- 
ment from the state for the cost of re- 
laying the concrete on the ground that 
the original work was a _ substantial 
performance of his contract. The court 
sustained this claim on authority of 
Jacob and Young v. Kent, 230 N. Y. 
243; Woodward v. Fuller, 80 N. Y. 312; 
and Nolan v. Whitney, 88 N. Y. 648. 
The court observed that each case of 
this character has to be determined on 
its own particular facts, and expressly 
declined to lay down any general rule 
to govern in similar cases. The court 
said that all it desired to be understood 
in holding was that it was not satisfied 
from the evidence before it that a suffi- 
cient amount of concrete was laid thin- 
ner than 7 in. to enable it to properly 
find that the work done by the claimant 
was not a substantial performance of 
his contract. 





Traffic Survey at Boston, 
Mass. 


The first scientific attempt to un- 
scramble one of the most complicated 
and difficult traffic problems in the 
United States is now under way in 
Boston, where the city council has ap- 
propriated $25,000 for a comprehensive 
traffic survey of the metropolitan area 
under the direction of the Albert Rus- 
sel Erskine Bureau for Street Traffic 
Research. 


The congestion of street traffic has 
for the past several years been one of 
the most serious municipal problems in 
Boston, where solution of the traffic 
problem is considered to be particularly 
difficult because of the city’s notoriously 
narrow and crooked streets. 

The survey is expected to bring order 
out of the chaos of complex traffic reg- 
ulations concerning parking, one way 
streets, right or left turns, and by its 
detailed study of traffic movement pro- 
vide the necessary data for the instal- 
lation of an efficient system of traffic 
control. At present Boston’s entire sig- 
nal system consists of one multiple light 
signal pole operated by an officer from 
the sidewalk, and two multiple light 
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traffic towers operated by an officer 
from the inside of the towers. 

A staff of forty counters and check- 
ers started the work of securing de- 
tailed information on every phase of 
Boston’s traffic movement. Scientific 
study will be made of such subjects as 
causes of congestion, causes of acci- 
dents, rules of the road, pedestrian traf- 
fic and its protection, organization and 
operation of traffic police, installation 
and operation of traffic signals, design 
and installation of traffic signs and 
markings, the handling of traffic law 
violations, and parking and garage 
problems. 

The Boston survey is the fourth de- 
tailed metropolitan traffic study made 
by the Erskine Bureau under the direc- 
tion of Dr. Miller McClintock. Dr. Mc- 
Clintock, director of the Bureau, which 
is endowed in Harvard University by a 
grant of the Studebaker Corporation of 
America, is the author of the Los An- 
geles model traffic code which has been 
adopted throughout Southern Cali- 
fornia, and of the report and recom- 
menations of the Metropolitan Street 
Traffic Survey in Chicago, as well as 
director of a comprehensive traffic sur- 
vey at present under way in San Fran- 
cisco. 

Both the Los Angeles code and the 
recommendations made for changes in 
Chicago’s traffic system pointed the way 
to remarkable reductions in street con- 
gestion and accidents. In Los Angeles 
traffic movement was speeded up 50 per 
cent with a reduction of 30 per cent in 
the accident toll in face of a 35 per cent 
increase in vehicle registration. Among 
other things the Chicago survey showed 
that $27,000,000 a year could be saved 
by even a 10 per cent reduction in traf- 
fic delays. 

The Boston survey is being conducted 
in cooperation with an advisory board 
on traffic, appointed by the mayor, and 
composed of representatives of city de- 
partments, members of the Chamber of 
Commerce, and representatives of all 
the leading bodies that may be affected 
by traffic changes to be proposed. 





Subgrade Preparation for Gravel Roads. 
—In North Dakota the preparing of the 
subgrade is let by the mile under the 
surfacing contract and the contractor is 
required to bring enough dirt from the 
ditches to construct the shoulders to 
the height of the crown of the road on 
which the surfacing is to be placed. 
This leaves the compacted portion of 
the road intact, thereby eliminating the 
danger of wasting gravel by causing it 
to mix with a soft subgrade under 
heavy truck traffic. The contractor is 
also required to eliminate all wavy por- 
tions by hauling in extra material 
wherever necessary. 





Street Paving at Scranton, Pa.— 
Scranton, Pa., will spend more than one 
million dollars on paving in 1927, di- 
vided among 34 projects. 
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New Berg Concrete Eighway 
Surfacer 


After years of careful study and ex- 
perimentation, The Concrete Surfacing 
Machinery Company of Cincinnati, 
Ohio, have developed and placed on the 
market a machine for effectively and 
economically removing high spots in 
concrete roads, usually found at expan- 
sion joints, and in connection with re- 
pair work. 

It is claimed that this machine, re- 
quiring one man for its operation, will 
do the work of approximately ten men 
working by hand methods and will do 
it one hundred percent better, as the 
surface treated can be made as smooth 
as a billiard table. 

This machine, illustrated herewith, 
consists of an air cooled gas engine, 
mounted on a chassis, connected by 
means of a flexible coupling, to a cutter 
head operated through the medium of 
bevel gears, all of which (gears and 
shaft) are carried on Timken roller 
bearings. Hardened gears are used, 
which run in oil, requiring very little 
attention. It will be noted from the il- 
lustration that the chassis is mounted 
on two wheels with a third swivel dis- 
appearing caster on the front end 
which, by means of the foot, can be 
placed in operation, so that the outfit 
can be hauled from place to place by 
means of the swivel caster and truck 
wheels. When it is desired to put the 
machine in operation, a movement of 
the foot will cause the swivel caster to 
be raised so that the cutter head will 
come in contact with the surface to be 
removed. 

The cutter head is easily removable 
for the replacement of worn out cut- 
ters, and as two cutter heads are sup- 
plied with every machine, one is always 
ready for operation while the worn cut- 
ters in the cutter head are being re- 
placed. 

The machine weighs approximately 
240 pounds, is easily operated and 
transported from one job to another, 
and is said to require practically no ad- 
justment. 
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Indiana Buys Fordsons with 
French & Hecht Wheels 


One of the largest deliveries of high- 
way equipment was that recently made 
to the State Highway Commission of 
Indiana. It consisted of a large num- 
ber of Fordson Industrial tractors 
equipped with French & Hecht Expan- 
sion Wheels with rubber tires. 

These tractors are being made use of 
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factory wherever used, due to the wide 
ground contact and the design of the 
wheels whereby the proper weight for 
efficient traction is maintained. The 
unique tractor tread of the tires makes 
them especially efficient in moving 
heavy loads at high rates of speeds. 
Because of the ample rubber surface 
on the ground long life is assured. 


The expansion wheels are those so 
well known to the trade, highway offi- 
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The sale Sar. 


A view of the recent Indiana Tractor purchase 


in all parts of the state for patrol and 
maintenance work, being used in all 
instances with various pull machines. 
Power units so equipped are especially 
and efficiently adapted to this work, 
being very economical in cost of oper- 
ation. In purchasing these tractors 
special consideration was given to the 
proper amount of wheel weight re- 
quired to obtain the most satisfactory 
performance. 


French & Hecht, Davenport, Iowa, 
and Springfield, Ohio, whose equipment 
was here provided, consisted of wheels 
with 40x10 single tires on the rear and 
24x3% in. rubber tires on the fronts. 
A special design of what is known as 
tractor type tires are mounted on the 
drive wheels. These tires are of a com- 
paratively recent design and develop- 
ment and are said to be proving satis- 











View of New Surfacer in Action 








cials, and the general industries, and 
were selected by Indiana because of 
the many features. As is true in In- 
diana, the same as in other states, there 
is a considerable problem in changing 
tires, if such is necessary, with power 
presses, not to mention the expense. 
This built-up type of steel spoke 
wheel requires no power press and this 
explains why many of the state high- 
way departments, such as Nebraska, 
New York, Pennsylvania, Ohio, Texas 
and other states, are now specifying 
these wheels as standard equipment. 





Gopher State Now Has Long- 
est Concrete Road 


The longest continuous stretch of 
concrete roadway in the world has just 
been completed between White Bear 
and Duluth, Minn., according to the 
Portland Cement Association. This 
pavement passes through 29 towns and 
villages over its 137 mile length. 

Paving construction on this thorough- 
fare, State Trunk Highway No. 1, was 
begun in 1923. Highway authorities 
point out that the completed highway 
will save a great deal of money through 
low maintenance costs. Maintenance 
costs for gravel surfacing on this high- 
way have been as much as $3,000 a 
mile, state highway records show. 

This Minnesota pavement is two 
miles longer than the concrete pave- 
ment extending from Olympia to Van- 
couver, Wash. The third longest 
length of concrete rural pavement 
reaches from Kansas City to a point 
west of Columbia, Mo., a distance of 
125 miles. 
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Street and Highway Safety Conferences 


Their Functions Outlined in Address Presented Feb. 9 Before New Jersey Conference on Street and 





Highway Safety 
By A. B. BARBER 


Manager, Transportation and Communication Department, Chamber of Commerce of the 





The regulation of automobile traffic 
is probably the most serious and urgent 
of the new responsibilities which have 
been imposed upon our public authori- 
ties by the development of the twentieth 
century. Their failure to meet this re- 
sponsibility is being registered in death 
and injury records more appalling than 
those of the World War. This is no 
indictment of the individual officials 
charged with automobile regulation. 
Probably no more earnest and devoted 
men have ever attempted the discharge 
of such difficult tasks. It is rather an 
appeal for treatment of the automobile 
traffic problem in the manner it de- 
serves. 


Characteristics of the Problem.—The 
peculiar characteristics of this problem, 
besides its newness and its seriousness, 
is the wide dispersion of the elements 
which must be dealt with in its solution. 
Practically every person in the country 
must be reached in one way or another 
and they must be reached in a variety 
cf ways. Organized cooperation is evi- 
dently necessary among many different 
elements and on a large scale. 


During the past 10 or 15 years a 
number of the states, chiefly those of 
the north Atlantic coast, have recog- 
nized the need for special treatment of 
the problem of automobile regulation 
by setting up in one form or another 
separate automobile departments or 
bureaus. In other states where, in gen- 
eral, the use of automobiles has devel- 
oped somewhat less rapidly, motor 
vehicle registration is still treated as a 
tax license matter and there is no state 
authority responsible for regulation of 
cars or the examination and discipline 
of drivers. 


In view of this it is not surprising to 
find that the motor fatality record has 
averaged 25 to 30 per cent lower under 
comparable conditions in cities of the 
northeast than in other parts of the 
country. Furthermore in the northeast 
the annual increase in casualties in the 
past few years has been well under the 
nation-wide average. This has been the 
case every year since 1920 except in 
1922, when the difference was slight. 
In the middle west, on the other hand, 
the annual increase in this period has 
on the average been twice and in the 
southern states east of the Mississippi 
nearly three times the national average. 
This is partially attributable to more 
rapid increase in automobile ownership 
in those sections but is undoubtedly also 
in large part due to their failure to 
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motor vehicle administration and regu- 
lation. 

Motor Fatalities —While the record 
of the northeastern states is better than 
that of other parts of the country it is 
nothing to be proud of. Taking the 
11 states from Maine to Maryland in- 
clusive, which have generally similar 
systems of regulation, motor fatalities 
have been as follows: 





BR BD icccencs cccctenenenenensensecnsmenneinacenmnnessant 3,894 
iii i rcsecveccenmanaisanserensusscosnsssacenmesnecasousse 4,313 
ROBB. ncscnrcccseccscccsensccesscecccssssansensesseosenses 4,808 
Bi irencnnnssesenvcnrecaseamsenstacnnenmnenenenmnenenieeas 5,645 
BB scensccssocecsvecsceessnncosessnseenssvevessseossscund 6,180 


This represents an average annual in- 
crease of more than 9 per cent. Some 
incouragement may, however, be drawn 
from the fact that the increase in 1924 
over 1923 was only 3.3 per cent and in 
1925 over 1924 only 6.0 per cent as 
compared with nation-wide averages of 
6.8 per cent and 10.0 per cent for the 
same years. 


In the state of New Jersey, from 1920 
to 1924, inclusive, motor fatalities show 
an average increase of 85 annually or 
a percentage of increase considerably 
worse than the average of the northeast- 
ern states and in fact somewhat worse 
than the average for the country as a 
whole. The year 1925, however, ac- 
corded a change for the better with only 
25 fatalities more than in 1924, the total 
for 1925 being reported as 771 


I have mentioned these figures in or- 
der to bring out something of the se- 
riousness of the problem before this 
conference, for you in New Jersey have 
had the benefit of a good law and an 
energetic state motor vehicle adminis- 
tration, and yet the only encouraging 
indication is that your situation is now 
growing worse perhaps a little less rap- 
idly than a year or two ago. There is 
abundant evidence of the need for a 
broader treatment of the problem both 
within each state and among all the 
states. There is need not only for 
better laws and more thorough en- 
forcement but also for widespread 
educational and other cooperative effort 
directed along many lines and by many 
different public and private agencies. 


The National Conferences on High- 
way Safety.—It was the purpose of 
Secretary Hoover in organizing the Na- 
tional Conference on Street and High- 
way Safety to focus public attention 
upon these facts and to develop a sound 
program of remedial measures. These 
objectives have in the main been at- 


establish up-to-date systems of statetained and it remains for those con- 
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cerned in different parts of the country 
to apply to their particular problems 
the comprehensive program developed 
by the National Conference. This pro- 
gram contemplates: 


1. Modern vehicle laws, uniform in 
all essential features. 

2. Reasonably uniform ordinances 
and regulations. 

3. An effective system of enforce- 
ment. 

4. Education in traffic safety of 
school children, of operators and chauf- 
feurs, and of the general public. 

5. An effective system for the col- 
lection of traffic accident statistics in 
sufficient detail so that the underlying 
causes of accidents may be determined. 

6. Continued improvement in the de- 
sign and construction of the motor 
vehicle. 

7. A regular system of vehicle main- 
tenance with adequate inspection to in- 
sure safety. 

8. Improvement and enlargement of 
streets and highways and proper traf- 
fic control systems to carry the traffic 
smoothly and harmoniously. 

9. Progressive elimination of grade 
crossings, including crossings of high- 
ways of heavy traffic, and adequate 
protection of crossings remaining at 
grade. 

A summary of the program thus out- 
lined is given in the report of the Sec- 
ond National Conference on Street and 
Highway Safety, and further details can 
be found in the conference committee 
reports. Many of the items were, how- 
ever, purposely left in shape to be de- 
veloped further for application in each 
state or community. Without attempt- 
ing to go into detail I wish to make a 
few observations as to certain phases 
of the program of the National Confer- 
ence which may be of interest. 

Uniform Vehicle Code.—Throughout 
the proceedings of the conference noth- 
ing was urged with such unanimity as 
the necessity for nation-wide standard- 
ization and reasonable uniformity in 
motor laws, ordinances, regulations and 
practices. The basis of this must be 
the state law, and for this reason Secre- 
tary Hoover has described the Uniform 
Vehicle Code as the outstanding work 
of the National Conference. This code 
consists of four separate acts as fol- 
lows: (1) A uniform registration act, 
(2) a uniform anti-theft or certificate 
of title act, (3) an operators’ and chauf- 
feurs’ license act, and (4) a uniform 
rule of the road or vehicle operation 
act. The code is now being considered 
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as the basis of new motor vehicle 
legislation in more than half of the 
forty-four states whose legislatures are 
meeting this year. While the north- 
eastern states already have laws largely 
in line with the Uniform Code, particu- 
larly with reference to registration and 
operators’ licensing, I find it difficult to 
understand the apparent indifference in 
these states toward securing absolute 
uniformity as regards such items as the 
rules of the road which directly affect 
the manner of motor vehicle operation 
and hence are vital to safety. The ex- 
isting ignorance and uncertainty of the 
average motorist with regard to the 
rules of the road and other traffic regu- 
lations is perhaps no more his fault 
than that of those who are responsible 
for the laws and regulations governing 
vehicle operation. To bring out the im- 
portance of absolute uniformity in these 
respects I can do no better than to 
quote from a letter which I recently re- 
ceived from a practical insurance ad- 
juster whom I had asked to give me the 
benefit of his experience and comments 
with regard to the fourth or “rules of 
the road” act of the Uniform Vehicle 
Code. He said: 

“T have on several occasions read the 
text of the Uniform Vehicle Code which 
is evidently based on an exhaustive 
study of a subject which is of the most 
vital importance to our city. We per- 
haps in Washington feel the need of the 
Uniform Vehicle Code more than any 
other place in the country. I especially 
have had experience with out-of-town 
drivers, who in visiting our city have 
met with accidents owing to their ig- 
norance of our traffic laws which they 
claim are contrary to theirs. We find 
this especially with reference to right- 
of-way, turns and speed regulations, 
and I am sure that should the Chamber 
of Commerce be able to put into effect 
throughout the country this Uniform 
Vehicle Code they would not only re- 
ceive the thanks of thousands of auto- 
ists but also the thanks of those who 
deal in the adjustment of accidents.” 

It would seem that a first order of 
business for the eastern states should 
be to unify their rules of the road and 
other laws directly affecting automobile 
operation. 





Uniform Traffic Regulations.—Linked 
with uniformity in state laws is uni- 
formity in municipal traffic ordinances. 
California, Michigan and Colorado have 
prepared uniform ordinances for adop- 
tion by their cities. In Michigan, within 
a year after preparation by a state 
conference of mayors and other city 
officials, the uniform ordinance had 
been adopted in 205 cities and towns 
throughout the state. Unfortunately, 
however, the California, Michigan and 
Colorado ordinances are widely diver- 
gent and no one of them is suitable as 
a model for use on a nationwide basis. 
This may be, in part, due to the fact 
that each is based on the law of its 
particular state and that those laws are 
far from being suitable as models for 
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the other states. It is apparent that 
the basis for a uniform ordinance 
should be a Uniform Vehicle Code. 


Until a uniform traffic ordinance suit- 
able for nationwide use is prepared, 
material of great value to any city de- 
siring to draft a new traffic ordinance 
can be found in the ordinance recently 
proposed for the city of Chicago as a 
result of the street traffic survey car- 
ried on at the request of the City Coun- 
cil by Dr. Miller McClintock under the 
auspices of the Chicago Association of 
Commerce. The report of that survey 
contains the text of the proposed ordi- 
nance and a wealth of other information 
and suggestions for dealing with the 
city traffic problem. 


Law Enforcement.—Without minimiz- 
ing the importance of other portions of 
the accident reduction program, such 
as, for example, the education of chil- 
dren in the schools, I think no one 
will question that there is an important 
element of the driving public which 
cannot be reached otherwise than by 
effective laws and regulations thorough- 
ly enforced. Enforcement is thus one 
of the most important and at the same 
time difficult aspects of the problem. In 
view of this it appears unfortunate that 
the enforcing officials—the police and 
the courts—have no organized method 
for continually interchanging the re- 
sults of their experience and working 
out the best practices for dealing with 
their difficult duties. It has largely 
fallen to unofficial groups interested in 
safety to carry on campaigns in support 
cf better enforcement and this is un- 
questionably a field in which this con- 
ference should be able to render distinct 
service. 

Work Being Done by Existing Organ- 
izations.—In dealing with other phases 
of the traffic problem I believe it also 
of special importance that advantage be 
taken of the work which is being car- 
ried on by existing organizations. I 
will not attempt to list all of such or- 
ganizations but may mention a few of 
the activities which tie in closely with 
the subject before you. Traffic safety 
education in the schools has been for- 
mally taken up by the National Edu- 
cation Association, while among the 
private organizations active in this 
field, assistance can be secured from 
the Education Division of the National 
Safety Council, the Highway Education 


Board and the American Automobile 
Association. 
Those interested in traffic accident 


statistics should get in touch with the 
U. S. Bureau of the Census, the Statis- 
tics Committee of the National Confer- 
ence on Street and Highway Safety and 
the Statistics Committee of the Na- 
tional Safety Council. As to causes of 
accidents there is now in process of 
organization, under the auspices of the 
National Research Council, an investi- 
gation by a special committee of which 
Dr. W. V. Bingham is Chairman. The 
Highway Research Board of the Na- 
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tional Research Council is also under- 
taking investigations in this field, 
particularly with reference to the phys- 
ical factors, while Dr. Bingham’s com- 
mittee is expected to devote its attention 
chiefly to the human factors. 

In the design and construction of the 
motor vehicle, the leadership is nat- 
urally in the hands of the automotive 
experts and the Society of Automotive 
Engineers has created a committee of 
which the chairman is Mr. Henry M. 
Crane of the General Motors Corpora- 
tion, who was Chairman of the Motor 
Vehicle Committee of the Conference 
on Street and Highway Safety. At 
present it is my understanding that 
attention is being specially directed to 
the subject of headlighting, in which, 
largely due to lack of adequate enforce- 
ment, the existing regulations have so 
far produced unsatisfactory results. 

Special Measures for Expediting 
Traffic—No system of automobile reg- 
ulation alone can be successful in solv- 
ing our traffic problem. Along with 
effective regulation must come improve- 
ment and enlargement of traffic facili- 
ties and proper treatment of grade 
crossings. The importance of expedit- 
ing traffic necessitates special measures 
of handling. These when properly 
worked out are found to be not only in 
the interest of expediting traffic but 
also in the interest of safety. Arterial 
highways with traffic controlled by au- 
tomatic signals or protected by prop- 
erly enforced stop requirements show 
practically no accidents. On the other 
hand, improperly protected high speed 
arterial highways have been found to 
be death traps both to motorists and 
pedestrians. It is of the greatest im- 
portance to cities facing these problems 
to have competent engineering advice 
to avoid mistakes and injudicious ex- 
penditures. In this field the civic or- 
ganizations and other organized groups 
have in a number of cities furnished 
invaluable leadership, outlining pro- 
grams and securing attention of au- 
thorities and support of public opinion. 





Concrete Institute Research Report 

“Researches on Concrete Materials 
and on Plain and Reinforced Concrete” 
is the title of a report of Committee E-3 
of the American Concrete Institute pre- 
sented at the 23rd annual convention 
held in February at Chicago. This re- 
port contains: 

1. A summary of researches under 
way on concrete materials, plain and 
reinforced concrete; 

2. A list of suggested researches on 
concrete and related subjects; 

3. References to papers and reports 
on researches published during 1926. 

The material for this report was 
compiled principally from replies to 
questionnaires which the committee sub- 
mitted to approximately 210 educational 
institutions, State, government, munic- 
ipal, railway, and other testing 
laboratories. 
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Office Practice for Materials Investigation 


A Suggested Standard Procedure for the State Highway Department 


By EDWARD B. TOURTELLOT 


Assistant Engineer, Wisconsin Highway Commission 


The need of uniformity of office prac- 
tice in compiling the information which 
is obtained on the road materials sur- 
veys may not seem so apparent at this 
early stage of the work, especially in 
the localities where an abundance of 
material is available, but as_ time 
elapses and it becomes obligatory to 
make use of every known source of 
material, those who are then conduct- 
ing the work will be very appreciative 
of the efforts which have been expended 
to give them a systematic and detailed 
record of all such available sources. 


Another reason is apparent why 
there should be uniformity in the re- 
ports covering road materials investi- 
gation. Many of the contractors bid- 
ding in different divisions of the state 
are especially interested in these re- 
ports and will find it much more con- 
venient to study them if the data set 
forth is uniform and on standard forms. 
This also holds true in the case of the 
Materials Department and the Geo- 
logical Survey where copies of the re- 
ports from the divisions are filed. <A 
nonuniformity in such reports will not 
only require a great deal of extra time 
and study to interpret them, but will 
also cause inconvenience in filing. 


In discussing the subject at hand, the 
following order will be observed, viz.: 


(1) Reports, 
(2) Estimates, 
(3) Records. 


Gravel deposits alone will be consid- 
ered insofar as the reports and esti- 
mates are concerned, since this source 
of material is of major importance at 
the present time. Furthermore, re- 
ports covering other sources of road 
material are drawn up in practically 
the same manner. 


Reports.—The primary purpose of 
the report is to furnish definite data 
in as concise and accurate form as pos- 
sible regarding the quantity and qual- 
ity of a certain deposit, whether this 
information is for the contractors bid- 
ding on a road project or for the 
county in need of a source of material 
for maintenance. 


A secondary object of the report is 
that it serves as a record of the results 
obtained in the field and is available 
at any time in the future if occasion 
demands. Copies of the report should 
be sent to the Materials Department 
and to the Geological Survey and one 
copy, together with the original, filed 
in the Division Office in which the in- 
vestigation is made. 


Size——The general opinion prevalent 
among the division material engineers 
is that the report should be made out 
on letter size sheets, 8% by 11 inches, 
this size being more adaptable to filing 
and mailing and at the same time con- 
venient for handling in the field. Sheets 
contained in this report such as maps, 
tables, etc., which in a great many 
cases must be larger than letter size, 
ean be folded to fit into the report. 
Usually maps 11 inches wide will give 
ample room for the average location. 


The typewritten sheets should be 
preferably of thin, durable paper and 
carbon backed to facilitate blue print- 
ing. Maps of the locations, if drawn 


on tracing cloth, will not only give ex- 
cellent blue prints but will be far more 
durable for future use than tracing 
paper or vellum. 


Contents.—A suggested arrangement 
of the contents for a report of a ma- 
terials investigation follows: 

Cover Sheet 

Summary of Locations and Rec- 
ommendations Tabulated Data 
Sheet 

Copy of Screen Analyses and Lab- 
oratory Tests 

Copies of Options 

General Layout Map of Proposed 
Construction showing Materials 
Locations 

Detailed Maps and Sections 




















TABLE I Job 1030 
LOCATICN NUMBER 
470 : 166 3 167 : 163 —_=— 
1. Locality :SW} SE} Sec. : WE} SW} Sec. : NW} SEL) .4. : SE$ NE$ Sec. :SW} SB} Sec 
:18 TON R7E  : 7, TON R7E  ; swt MBS) °°°*: 16 TON R7E  :18 TON R7E 
: 3 : 18 TON RTE : : 
2. Owners :Carl Prey  : ¢. Pillep  :Marg. “achter :Christ Ganser :Carl Prey 
3 : :& Christ Gmser: : 
3. Average 2 $ : : $ 
Depth of :12 feet : 21 feet 211.6 feet : 10.5 feet : 7 feet 
Deposit : H $ $ : 
4, Average g : : $ $ 
Stripping :2.5 feet : 2 feet 72.75 feet : 3.5 feet : 3 = 4 feet 
Depth : H Hy $ : 
5. Average : : : $ : 
Ratio « 745 - 55 : 35 - 65 : 44 - 56 : 53 - 47 : 46 = o4 
Sand & : $ $ : H 
Gravel 
6. Sand Taste :17}¢ : abt : 16% : 293% : 19% 
7. Quantity : : : : : 
Pit-run 231,750 Ceye 227,000 CoVe : 31,500 ceye +: 36,000 Gey. : 352,250 cog 
Material : : : g 
Required 
8. Approx. : : : 3 3 
Yardage 240,000 c.y. :40,000 c.y. 255,000 ceye 730,000 c.y. :50,000 c.y, 
Available : : 3 : 8 
9. Prevailing: $ g : $ 
Type of :Limestone : Limestone :Limestone :Limestone : Limestone 
Rock $ 8 : : : 
10, Max. Size : : : : : 
of Rock : 8 - 10° : Do : 6 = 10" : 8 - 10" : 8 = 10" 
11. Dead Haul : : : : : 
to Jod :3 mile : dg milo : 200 feet :+ mile :# mile 
12. Av. Haul :4} miles :52 miles : 404 ailes : 4.6 miles :4% miles 
13S. Type of :larrow, greva: Narrov, farm : Tnreugh fteld: Narrow, @irt : Through 
road - rone sharp : drive, down ;: cow grado : oasy grade :field 
dead haul :grade : grade g t :narrow gavel 
: : £ : town road 
. ] ' : t- 2 
14. Location :Creek or : Wisconsin : Creek or :Creek or :Creek or 
Water Sup.:Wisconsin R. : River : Wisconsin R. :Wisconsin R. : Wiss R. 
15. Distance : : : : : 
to water : 4 = 1¢ miles: 800 feot : $< 1) miles :i-14 miles 23-14 mi. 
supply : : t $ $ 
: : PY : 3 
16. Order of : & g 2 FY 
Preference:Pirst :Second : Third :Pourth :Pifth 
FLATE 1 








Plate 1—This table, which is a part of the report, contains a summary of the information for 


each location test pitted. 


It is of particular value in making comparisons of different sites. A 


letter sized sheet will be convenient to use. 
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Average of Test Pit Percentages 


Table It 
SUMMARY 


Report 459 
Location 167 

















Per Cent 
Test Pit Percent Retained Sand to 
Number r’ Total Sample 
1 16 46.9 74.5 100 55 
2 21.4 49.4 75.5 100 41.3 
3 354.4 60.2 83 100 35.2 
4 23.5 50.2 74.5 100 44.8 
Averages 23.77 51.67 76.87 100 44,07 
Location 168 
Averages 18.9 42.7 T3553 100 53 
PLATE 2. 








Plate 2—This table shows the average grading of the coarse aggregate in the deposit as determined 

by screen tests. Note that the percentages are computed in terms of 100% retention on a 14-inch 

opening. This permits a ready check with specification requirements. A sheet of the size to fit 
the field book will be best suited for this purpose. 


Cover Sheet.—The cover sheet should 
give the job number, terminal points, 
highway number, and the name of the 
county. The following is a recom- 
mended form for the cover sheet: 





Report and Recommendations 
Material for Concrete Paving 


Job No. 1034—Dane County 


State Trunk Highway No. 12 


From west end of 1926 project to in- 
tersection with State Trunk 
Highway No. 10. 











Summary of Locations and Recom- 
mendations.—This part of the report 
should summarize the field work car- 
ried out in connection with the inves- 
tigation of the locations recommended 
by the Geological Survey together 
with any other sites found worthy of 
consideration. Each location should be 
taken up in the order of its preference, 
giving the reasons for such choice, 
proximity and quantity of water sup- 
ply, outlet road condition, stripping 
depth and depth of deposit, as well as 
recommendations for working the de- 
posit insofar as plant setup and drain- 
age are considered. The items covered 
in the tabulated data sheet, Table I 


(see Plate 1), should be explained as 
extensively as practical. 


Tabulated Data Sheet.—The tabu- 
lated data sheet shown in Table 1 is 
found very convenient for contractors 
interested in bidding on the project. 
Division No. 5 uses a form similar to 
the one illustrated. If more locations 
are shown, the sheet can be extended to 
any desired length and folded to fit the 
report. 


Screen Anlysis Record.—The field 
analysis records of all test pits for each 
location should be averaged and the 
result shown in the report. (See Plate 
2.) The records of screen analysis, a 
sample of which is illustrated in Plate 
6, Page 9 of the (March-April) Badger 
Highways, are the data sheets from 
which these averages are computed. 
In this connection it is suggested that 
all sereen analyses be filed with the 
original report, together with all field 
notes. A heavy manila envelope, 5% 
by 8 inches, open at the end is useful 
for enclosing these loose sheets. 


It is further suggested that a copy 
of the laboratory tests be included in 
the report. While the information will 
not be of particular value to the con- 
tractors, it may prove very useful to 
the Division Office or to the County 
should any question arise regarding the 
quality of the material in the deposit. 
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Options.—It is found convenient to 
have the report include copies of the 
options secured for the locations rec- 
ommended. This agreement to lease or 
convey lands for gravel or quarry pur- 
poses should be obtained by the County 
Highway Committee and, when the con- 
tract is awarded, assigned by them to 
the successful contractor. Plate 3 is an 
option form which Division No. 1 has 
adopted after making a careful study 
of various forms submitted by the other 
divisions. 


There are a number of methods used 
by the divisions in the purchase of ma- 
terials. Division No. 7 has made it a 
point to purchase all large deposits on 
an acreage basis. The owner is dis- 
couraged to sell the material on the 
yardage basis, it being pointed out to 
him that his money would come in only 
as the material is taken out which in 
many cases covers a period of years. 
Where a pit contains a limited supply 
of material and will be completely ex- 
hausted or nearly so in the completion 
of the job, the option is secured on 
either the lump sum or yardage basis, 
preferably on the latter. 


The method used by Division No. 3 
is to have the property owner write a 
letter to the Division Office in which 
he agrees to sell the material at a cer- 
tain price. 


Division No. 9 in optioning quarry 
sites, usually makes a provision that 
the owner may take such waste fine 
material from the quarry for agricul- 
tural purposes as he sees fit. Their 
practice has been to lease a one-acre 
quarry site for a period of ten to fif- 
teen years, designating the road in and 
the location for the plant set-up. The 
one-acre plant includes the site for the 
plant. 


Maps.—It is recommended that a 
general layout map of the entire proj- 
ect accompany the report. This map 
should be on a separate sheet, prefer- 
ably letter size, and follow somewhat 
the arrangement of the layout sheet 
for Federal Aid Projects. A scale of 
1 inch to the mile will, for most proj- 
ects, be practical. The beginning and 
the end of the project are noted on the 
map as well as section lines, roads, 
streams, lakes, railways, villages and 
all gravel or quarry locations. 


Plate 4 gives a typical layout map 
for a project now under construction. 
Division No. 3 suggests combining the 
title sheet and the general layout. This 
would be practical if a larger sized re- 
port were used, however, on the letter 
size sheets, there would be a question 
of adequate space. 


Each location investigated should be 
platted in detail and to as large a scale 
as practical. The practice in Division 
No. 1 has been to use scales from 50 
feet to 100 feet to the inch. Division 
No. 5 on some jobs uses a plan sheet, 
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showing the location of the material 
sites and, on the same sheet, enlarged 
sketches of each site are platted. This 
sheet is incorporated in the road plans. 
There is an advantage in the large 
sheet as it permits the use of a larger 
scale for the detail drawings and, if 
only two or three of these are included 
in the report, they can readily be placed 
on the one sheet. The disadvantages 
are: , 
(a) The inconvenience in handling 
in the field, and 
(b) Difficulty in filing if letter or 
legal cap files are utilized. 


The writer is of the opinion that it 
is best to have each location contained 
on a separate sheet with all the in- 
formation pertaining to that particu- 
lar site given thereon as follows: 


(a) The detail plan showing test 
pits, contour lines or outline 
of the deposit, old workings, 
land lines and owners, ponds, 
lakes, rivers, roads, railways 
and buildings; in fact any top- 
ographic features influencing 
the development of the site; 
A cross section or longitudinal 
section of the deposit, giving 
the relative location and ele- 
vation of the test pits, the 
stripping depth and water 
table elevation; 


Detailed sections of each test 
pit with a log of the material 
encountered; 


Notes covering the estimated 
yardage of the deposit and 
overburden, average haul and 
condition of haul, distance to 
water supply, and 


(e) Title and legend. 


The legend used by the United States 
Geological Survey will be found prac- 
tical in this connection. Division No. 
6 has gone a step further by including 
the screen analysis of each test pit on 
the same sheet with the detail drawing 
of the location. 


The use of contours is a debatable 
question as some of the divisions favor 
and others oppose the practice of show- 
ing them on the detail drawing. The 
writer believes it is good practice to 
show contours, but does not feel it ad- 
visable to go too much into detail. In 
general, the practice in Division No. 1 
has been to sketch contours in the field 
with the aid of elevations secured. Con- 
tours assist in explaining to the con- 
tractor the recommended plant set-up 
and drainage situation and, for this 
reason alone, will be worth the time 
consumed in obtaining the data. 


Plate 5 illustrates a typical location 
detail. It will be observed that all in- 
formation, worthy of consideration and 
of any value to the contractor in pre- 
paring his estimate of production cost, 
is shown on this drawing. 
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Form No. 330 


Location No 


. County 


The undersigned 


hand paid, receipt of which is hereby acknowledged. agree... 


such (lease) (conveyance) to be made at any time witbin. . 

named shal) be rendered for euch (material) (conveyance) 
) years.) 

The lands to be (leased) (conveyed) are located in the 


North, Range 


Said traet of land contains approximately 


such gates an 
highway 


Trunk Highway No. 


(2) Acreage Basis:— 


stipulated. 
(b) Cubic Yard or Batch Basis :—... 


in the trucks. (Approximately ..... 


The material from this location is to be used for 


ANG nna enenseeeteme eee 


being the owner... and Holder... of -.......COPtBIM—........--..sesecreereenesenes = sonsseseqgenensins 
hereby join in and consent to said (lease) (conveyance) free of said lien. A 


WITNESS the hand and seal of the owner and the person....joining in and consenting to this (lease) (conveyance), this 
‘ . 


—_— {| , “ » Wc 


In Presence of 





AGREEMENT TO (LEASE) (CONVEY) LANDS FOR (GRAVEL PIT) (QUARRY) 
PURPOSES 


‘ . : . 
County, Wisconsin, owner.... of the following describc d lands, for a valuable consideration in 
with the County Highway Committee of anes nila 

...County, Wisconsin, to (lease) (convey) to the @aid County, for (gravel pit) (quarry) purposes, 


certain lands hereinafter described, whose exact location and extent shall be determined by a survey made by said County; 


(If the land is leased, it is understood to be for a period of 


East, West, and are described as follows: 


The property owner agrees to the privilege of access to and from (State) (County) Trunk Highway No . = 
the use of adjacent land for the location of the producing plant, stock pile purposes and for waste material; also to build 
3 fences as he desires and to furnish al) material necessary to maintain the drive from the (pit) (quarry) to the 

The property owner further agrees to an assignment of this option by the . 
Highway Committee to the contractor having the construction of (Job) (F A. Proj.) No. 


The said property owner agrees to (furnish material) (convey said land) to the County at the following rate, to-wit: 
‘ ...Dollars (¢.... 
It is understood that any additional land, within the immediate vicinity of the proposed (pit) (quarry) location, which 

is required for a plant set-up or for future workings, will be conveyed by said owner to the county at the some rate as above 
... Cents ( 

.. (eubie yards) (batches) required for this job.) 


It is understood that a batch refers to 10 cubic feet of sand and 20 cubic feet of stone, and any alteration in the size of 
the batch will mean a corresponding alteration in the price paid per batch. 


and on such other highways, for construction and maintenance purposes, which the (state) (county) may designate, 
/ . 


, whose post office address is. pen 


we Cceeeseee es) Years hereof, when the price hereafter 


, Section....... » Town 


( ) acres. 
and to 


, v-covevenees COUDEY 
. on (State) (County) 


.) per acre for tho land actually taken. 


..¢) per (cubic yard) (batch) of material measured 


. of (State) (County) Trunk Highway No. 


lien... against said premises, de........ 


Signed 








Plate 3—This option form will be found applicable to gravel or quarry sites. Provision is made 
for purchasing the material either on the acerage or cubic yard basis. There is a clause which 
stipulates an assignment of the option to the contractor. 


Estimates.—To determine the practi- 
cability of developing a deposit, a com- 
plete estimate should be made of the 
cost of local material against commer- 
cial plant output. Not only will this 
give a check on the bids submitted by 
the contractors at the time of contract 
award, but the data thus available will 
be of service for estimating other work 
in the vicinity. 


When estimating the cost of local pit 
production, consideration must be given 
to the amount of sand waste. There 
is also the question of voids. Both of 
these factors have an influence on the 
production cost. If there is a large 
sand waste, more material must be ex- 
cavated. On the other hand, the larger 
the percentage of voids in the coarse 
aggregate which is filled with sand the 
smaller the yardage to be excavated 


from the pit to produce the required 
yardage of concrete aggregate. 


The gravel deposits in Division No, 1 
are assumed to run quite uniform in 
void content. It is customary to esti- 
mate 40% voids in the stone and from 
50 to 60% of these filled with sand. 
Using the above figures the actual 
amount of material to be taken from 
the pit would range from 2,586 to 2,668 
cubic yards. This is based on a re- 
quirement of 1,026 and 2,053 cubic 
yards of sand and stone respectively 
per mile of 20-foot concrete pavement 
with no sand waste. If there were a 
sand waste of 10% we would expect an 
increase of 308 cubic yards in the above 
amounts. 


Records.—Very little thought has 
been given in the past to a definite 
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Plate 4—This plate shows a layout plat of a typical pit job. It will be observed that all mattrial 
sites are indicated on this drawing. Detailed sketches for each location should be included in 


the 


system of filing reports and records of 
road materials investigation. The gen- 
eral practice has been to file the Geo- 
logical Survey reports and the final re- 
ports under the county in which the 
survey was made. This method is all 
right as far as it goes; however, the 
writer is of the opinion that this should 
be carried a step further and some sys- 
tem arranged to supplement the letter 
file. 


Division No. 1 has adopted a card 
index system which is designed to take 
care of any number of future addi- 
tional without becoming bulky or un- 
wieldy. Heretofore when information 
regarding a particular location was de- 
sired, it was necessary to look through 
several reports and location notes be- 
fore finding the data sought. With the 
card index system, the data is forth- 
coming at a moment’s notice. To give 
a clearer idea of this card index sys- 





report 


tem, a brief outline of its application 
will be given. 


There are two separate divisions to 
the system, viz., (A) and (B). Divi- 
sion (A) summarizes the material re- 
ports for a particular federal, state or 
county highway. Recommended loca- 
tions are listed in the order of prefer- 
ence, while other sites are given in 
numerical order. Division (B) applies 
to the individual locations, regardless 
of the report, and the arrangement is 
in numerical order under the counties 
in which they are found. Each card 
contains a summary of the important 
features connected with the location. 


Three cards are in use under Division 
(A), viz., (A-1), (A-2) and (A-3). 


(A-1) is a heavy, grey colored card, 
4 by 6 inches in size with a red cellu- 
loid tab containing the name of the 
county. Card (A-2) is filed behind the 
county card. This is a fine tab series 
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card, blue in color, and carries the state 
or federal highway number. Card (A-3) 
shown in Plate 6, is a white card and 
is filed directly back of card (A-2). 
All locations described in the report, 
and covering a project on a state or 
federal highway, are listed on this card 
in the order of preference given by the 
Geological Survey. A location number 
followed by an asterisk (*) denotes the 
fact that it is recommended. When 
followed by a cross (x) and a cipher (0) 
the location has been both test pitted 
and optioned respectively. An under- 
lined location number indicates a ma- 
terial site other than gravel, such as 
a shale deposit or quarry. 


Under Division (B) of the card in- 
dex system there are two cards in use, 
viz., (B-1) and (B-2). Card (B-1) is 
similar to (A-1), except that it has a 
green tab containing the name of the 
county to distinguish it from the (A) 
division. 


Back of each county card are filed in 
numerical order light yellow cards, one 
for each location covered by the mate- 
rial survey. As illustrated in Plate 7, 
this card sets forth the location and 
owner of the deposit, the estimated 
yardage available, stripping depth, av- 
erage haul, and other information per- 
tinent to the site. When the final in- 
vestigation is made, additional notes 
covering the important findings are re- 
corded. 


The system as a whole is flexible, 
permitting easy reference from the re- 
port cards (A-3) to the location cards 
(B-2) and vice versa. When informa- 
tion is desired for a certain location 
shown on the map, instead of running 
through the entire set of location notes, 
the data can be obtained directly from 
the location card. If more detailed in- 
formation is wanted, the notes can be 
reached by referring to the report num- 
ber under which the notes are filed. 
Should it be desired to ascertain 
whether a certain project has been in- 
vestigated for materials, one needs but 
to refer to the white card (A-3), and 
if a survey has been made, the recom- 
mended sites will be listed. 


In connection with the filing system 
adapted by Division No. 1 and to facili- 
tate the study of materials sites, all 
locations recommended for further in- 
vestigation were placed on a large wall 
map of the division. Colored tacks are 
used to distinguish the different de- 
posits, the legend being as follows: 


White with black cross—Test pitted 
gravel deposit 

White with black cross and red 
tag—Test pitted and optioned 

White with black dot—Commercial 
gravel pit. 


For quarry locations the same sym- 
bols are utilized, but instead of a white 
tack, a green tack with white bar, cross 
or dot is used. 
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Plate 5—A detailed map of the location is shown in this plate. 


For materials other than gravel or 
quarry sites, a green tack with a green 
tag is adopted. The white bar, cross 
or dot is used in a similar way to show 
that the location is recommended, test 
pitted or optioned. 


The glacial geology of the division 
has been placed on the map with the 
use of colored crayons. While this is 
very convenient in determining the pos- 
sibilities of materials locations, it is 
not essential. Unfortunately, complete 
geological surveys such as Alden’s 
work in southeastern Wisconsin have 
not been made over the entire state. 


Conclusion.—This article concludes 
the discusion on road materials inves- 
tigation. We have endeavored in this 
series of four articles to accomplish 
the following objectives: 


(a) Stimulate a keener interest in 
the use of local materials where such 
use will bring about a saving in cost. 


(b) Give to those in charge of ma- 
terials. investigation a clearer under- 
standing of the manner in which de- 
posits have been formed with the hope 
that this knowledge will enable them 
to better plan and carry out the work. 


(c) Standardize the field and office 
methods that uniformity in reporting 
and recording data may be effected, 
thus reducing to a minimum the cost 
of such work and at the same time ac- 
complishing maximum efficiency. 


The present tendency among highway 
builders is for more and better mainte- 
nance at a minimum cost. The mate- 
rials entering into the construction are 





give the important data for the location. 


an important factor in the cost. Long 
transportation of the aggregate boosts 
the price as much as any other item. 
The use of local materials is one way, 
and a very important one, by which 
costs can be cut. In fact, there re- 
mains little chance outside the local 
materials development whereby a sav- 
ing can be effected. 

Many localities in Wisconsin have at 
their disposal large deposits of road ma- 
terials. In some of these localities 
thorough test pitting is done. This is 
sound business practice. In other lo- 
calities shipped in material is used and 


There is also included a sectional drawing and a log of the test pits. The notes 


Plare 


















high prices paid with little or no effort 
to investigate deposits which are known 
to exist. This is not good business and, 
if the public were aware of such prac- 
tice it would not be tolerated. 

Local materials investigation is a 
phase of highway construction and 
maintenance which cannot be over- 
looked. It presents a wonderful op- 
portunity to reduce costs of road build- 
ing to a minimum. Let us all co-oper- 
ate to give impetus to the work so well 
begun. 

Acknowledgment.—The writer wishes 
to acknowledge the following who have 





DANE COUNTY 
HIGHWAY NO. = U.S. 12 (New) 








LENGTH @- 10 miles 
PROJECT NO. = 10350 





Card (A-3) 





DESCRIPTION = Sauk City to junction with Co. Trunk a 


LOCATIONS = 166 #xo, 170 #xo, 169 #xo, 50, Sl, 32, SS, 
34, 35, 36, 171, 172. 
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SLATE C. 





Plate 6—This represents the report card which is a part of the filing system used by Division 1. 
Observe that all locations followed with an asterisk (*) are recommended; those with a cross (x) 
are test pitted; and those with a cipher (0) are optioned 
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UANE COUNTY 


OWNER - C. Frey 
YARDAGE AVAILABLE - 





(Pinal 
SULTABLE FOR - Concrete 








HAUL 
REMARKS 


GEOLOGY - Outwash Deposit 








Card (B-2) 





REPORT 459 - SWi, SEZ, Sec. 18, TP 9B, R 7 Ee 
ADDRESS « Sauk City 


(Estimated - Sufficient 


WATER SUPPLY « Wisconsin River 14 miles northwest 
= Dead Haul to U.S.12, + mile. Average haul 44 
m 


~- Stripping 2#'; Pace 18'; Colorimetric test « 
No. les Silt 8%; Retained on 2" screen 67.8% 


PINAL INVESTIGATION - Stripping 24"; Pace 12'; Sand waste 173%; 
Prevailing type of Stone - Limestone; 
Ratio Sand to Stonese 45 - 55, 


ORDER OF PREFERENCE ~ First place. 


LOCATION 170 #xo 


- 40,000 Coo 


FLATE 7- 








Plate 7—A typical location card is shown in the plate. The important information for this site is 
summerized. All cards used in the filing system are 4 by 6 inches 
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I. C. C. Asks Law for 
Control of Bus 
and Truck 


2.395,000.000 Travelers Rode Busses 
in 1926 


Congress in its coming session will 
be called upon to enact legislation sub- 
jecting interstate motor bus and truck 
transportation facilities to regulations 
such as now govern other common 
carriers. The legislation will be based 
on recommendations of the interstate 
commerce commission which has just 
completed an exhaustive investigation 
into the extent and the effect of the 
unregulated competition offered inter- 
state rail lines by busses and trucks. 

The commission has spent nearly two 
years in its study and some of the 
statistics now available illustrate vivid- 
ly not only the magnitude of the prob- 
lem but its difficulties as well. Federal 
and state activities in the building of 
extensive hard road systems encouraged 
the phenomenal growth of bus and 
truck transportation facilities until a 
total of 2,684,222 trucks and 80,040 
busses were registered in 1926. 

Use of Trucks Increase.—Estimates 





place the bus mileage in the United 
States at 2,000,000,000 miles and the 
number of passengers carried in 1926 
at 2,395,000,000. Similarly the use of 
trucks has increased in recent years 
because of their undisputed value in so 
called “short hauls” of thirty miles or 
less. It has been estimated by the 
federal bureau of public roads that 
trucks carry two-thirds of their tonnage 
over distances of few than 30 miles. 


Nearly 90 per cent of the milk sup- 
ply for several large cities including 
Cincinnati, Detroit, St. Paul, Minne- 
apolis, Indianapolis and Milwaukee, ac- 
cording to recent surveys, is transacted 
by truck rather than by rail, because, it 
is pointed out, the producer using trucks 
escapes the necessity of hauling to a 
local station and from the city terminal. 

Transportation of livestock from the 
farm to markets is being greatly aided 
by the use of trucks. Therefore the 
development of highways, farmers often 
found it necessary to sell to a local 
buyer who assembled car lots, and due 
to the risk involved, paid 75 cents to 
$1.25 less than the market price. This 
is now largely done away with, and the 
farmer can ship his livestock directly 
to the stockyards by truck at a sub- 
stantial savings when the distance is 
less than 50 miles. 

Haul Furniture by Truck.—Furniture 
can be hauled by truck at considerably 
less than rail rates by big trucking 
companies for distances up to 500 miles. 
For longer hauls railroad freight rates 
are cheaper, though the truck service 
may save time. The necessity of crat- 
ing and the many short hauls involved 
in rail transportation are factors which 
are largely obviated in haulage by 
trucks which move directly from the 
point of loading to the final destination. 

The larger trucking companies have 
offices in the more important cities 
throughout the country and will carry 
goods wherever roads permit. Their 
rates depend to a certain degree upon 
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the size of the city to which the load 
is consigned, since if a return load is 
assured they can afford to charge less 
each way. 

There are numerous instances of rail- 
roads being forced to discontinue short 
local runs because of bus competition 
and in some cases, the railroads have 
taken over the operation of the busses 
themselves. Of the 80,040 busses in use 
in 1926, 34,000 were operated as inde- 
pendent passenger lines, 7,284 by elec- 
tric railways and their subsidiaries, 756 
by steam railroads and their subsidi- 
aries, 2,650 by sight-seeing bus lines, 
2,550 by miscellaneous users and 32,800 
by schools for the transportation of 
pupils. 

School Busses.—An interesting side- 
light found in the surveys is that 875,- 
462 children are carried daily by the 
32,800 school busses and that the cost 
of such transportation to and from 
schools for the school year, 1924-25, 
was estimated at over $30,000,000 for 
43 states. To the development of bus 
transportation and the hard road sys- 
tem is attributed the passing of the old 
one-room rural school, which is being 
rapidly supplanted by the consolidated, 
graded school with modern equipment. 
The bureau of education estimates that 
the one room school has decreased at 
the rate of 5,000 a year since 1918, 
while the consolidated school is increas- 
ing at the rate of 1,000 per year. 

The increase in competition of busses 
and trucks with common carriers sub- 
ject to the interstate commerce act and 
the complications involved, caused the 
interstate commerce commission on 
May 21, 1926, to order an investigation 
into “the general question of the opera- 
tion of motor busses and trucks by or 
in connection or competition with com- 
mon carriers subject to the interstate 
commerce act . . . including the extent 
to which the traffic and revenues of 
carriers subject to the act, are affected 
by the operation of motor busses and 
motor trucks... .” 

Fall in 3 Classes.—Chief among the 
difficulties involved in the problem of 
regulating motor vehicles is the classi- 
fication of carriers. All motor vehicles, 
both passenger and freight, fall into 
three general classes—private carriers 
operated for the owner and his family, 
contract carriers operated to provide 
special services, and common carriers 
which serve all comers. The three 
groups overlap and merge in a number 
of ways, and it is some time impossible 
to distinguish between them. The truck 
making a long haul under contract, 
might, on its return trip, take any kind 
of load it could get, at any price. 

The long distance furniture mover, in 
that he is ready to serve any.one, is a 
common carrier, but the fact that he 
has no fixed route appears to make him 
a contract carrier. 

The taxicab, while operating at a 
fixed rate, has no schedule or definite 
route and it is difficult to say in which 
class it belongs. 
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Although the type of geodetic level 
now used by the United States Coast 
and Geodetic Survey was adopted in 
1900, there had been no occasion to use 
other than ordinary lengths of sights in 
the extension of the first-order level 
lines until a connection was required, in 
1919, between the bench marks on the 
opposite banks of the Mississippi River 
near New Orleans, Louisiana. There 
are no bridges over the river in that 
vicinity; and therefore a special method 
of observation, to which the instrument 
is particularly adapted, was devised in 
the Division of Geodesy to make the 
river crossing. 

The history of first-order leveling af- 
fords many instances of the determina- 
tion of the difference in elevation be- 
tween points on opposite banks of a 
wide river. The methods used in the 
work have varied in detail but in all 
cases known to the writer, in which a 
leveling instrument was used, a target 
has been moved into the line of sight to 
determine the reading on the rod. 


Method Uses Two Fixed Targets.— 
The method described below substitutes 
two fixed targets for the movable one 
and also makes use of the micrometer 
screw with which all modern first-order 
leveling instruments are equipped. It is 
essentially a modified form of the ver- 
tical-angle method of leveling into 
which the absolute values of the angles 
do not enter. 

The features of the instrument which 
lend themselves to this method of ob- 
serving are that the telescope is irre- 
versible, and that it is supported at the 
center by a pair of pivoting screws and 
rests on the point of a micrometer 
screw near the eye-end. By turning the 
micrometer screw, the eye-end of the 
telescope can be raised or lowered and 
thus, in sighting through the instru- 
ment, the stadia wire can be made to 
pass over a large field. The micrometer 
head is divided in one hundred equal 
parts, and an index is provided for 
reading the setting of the head. 

The general scheme of this method of 
observing is that simultaneous reci- 
procal observations are made at each 
of the points on the opposite sides of 
the river. Instead of moving a single 
target into the line of sight, when the 
bubble is in the middle of the tube, two 
stationary targets are set on each rod, 
one above and the other below the line 
of sight. By reading the micrometer 


head, with the middle wire on the top 
target, with the telescope level and with 
the middle wire on the bottom target, 
the reading on the rod at the point of 
the intersection of the line of sight, 


Method of Leveling Across Rivers 


Special Method Devised in U. S. Division of Geodesy Described in May-June The Military Engineer 


By H. G. AVERS 


Chief Mathematician, Division of Geodesy, U. S. Coast and Geodetic Survey 


when the telescope is level, can be de- 
termined, as the distances from this 
point to the two targets will be pro- 
portional to the corresponding differ- 
ences in the readings on the micrometer 
head of the leveling instrument. 





Front View of Targets 


Principle of the Method.—The dia- 
gram illustrates the principle of the 
method. Let A and B be the positions 
of the targets on the rod, and let C 
be the point where the line of sight in- 
tersects the rod when the telescope is 
level. Let the reading of the microme- 
ter head, when the telescope is pointed 
at A and B be 25.8 and 40.2 respective- 
ly, and let the reading of the microme- 
ter head, when the telescope is level, be 
30.6. Then, if the targets are at a dis- 
tance of 0.4000 meter apart, the dis- 
tance from target A to the point of 
intersection of the line of sight, when 
the telescope is level, will be 


30.6—25.8 
—— ———- (0.4000) =0.1333 meter. 
40.2—25.8 


If the setting of target A is 1.8930 me- 
ters, then the line of sight intersects 
the rod at 1.7597 meters. 

At the point selected for the crossing, 
the Mississippi River is about 1,200 me- 
ters (3,900 ft.) wide. Observations 
were made on Nov. 18 and 19, 1919. 
Four sets of readings were taken by 
each observer each day, making a total, 
after combination, of four determina- 
tions of the difference in elevation for 
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the two days. The probable error of 
the mean of the four determinations 
was +£0.95 millimeter. 


Program of Observations.—The pro- 
gram of observing at each of the two 
stations was carried out in accordance 
with the following instructions: 

Read the rear rod once for each set 
of twenty-five observations. 

Read the micrometer head with the 
middle wire of the diaphragm on the 
top target. 

Read the micrometer head with the 
telescope level. 

Read the micrometer head with the 
middle wire of the diaphragm on the 
bottom target. 

The three readings on the micrometer 
head are to be repeated in the above 
order until twenty-five of each are ob- 
tained. The observers are then to 
change places, taking their instruments 
with them, but leaving the tripods in 
place. ; 

Four sets of twenty-five observations 
each (two sets for each observer at 
each station) constitute a day’s observ- 
ing. These sets should be obtained in 
the following order: 


Let A and B be the two stations, and 
numbers 1 and 2 the observers. Ob- 
server No. 1 will take a set of readings 
at station A, transport his instrument 
to station B, take two sets of readings, 
return to station A and take one set of 
readings. Observer No. 2, of course, 
will carry out the same program, start- 
ing at station B. 

The instrument should be adjusted as 
perfectly as possible, and the program 
of observing arranged to avoid all un- 
necessary changing of focus. That is, at 
the first station read the rear rod, before 
taking the first set of observations and, 
at the.second station, make the rear rod 
reading between the two sets of obser- 
vations. The day’s program of each ob- 
server will then be, read the rear rod, 
take set of observations, go to second 
station, take set of observations, read 
rear rod, take set of observations, re- 
turn to first station, take set of obser- 
vations, read rear rod. 


These instructions as outlined are de- 
signed to cover the case where both ob- 
servers observe with practically the 
same rapidity. Observing should begin 
and end at each station at the same in- 
stant and, if it is found that the ob- 
servers do not work with equal rapid- 
ity, the observing should start at a 
given instant and continue until the 
slower observer has twenty-five sets of 
readings, both observers stopping at the 
same instant, although they do not 
have an equal number of sets. 

It is believed that a very accurate de- 
termination of the difference in eleva- 
tion can be obtained from the results 
of observations made on two days. If, 
for any reason, the results of the two 
days do not agree, observations should 
be made on a third day. 
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The Instruments.—The instruments 
used were of the standard pattern of 
the geodetic level used by the United 
States Coast and Geodetic Survey. The 
pattern has since been modified slightly, 
in that the pivoting screws supporting 
the telescope are now placed at the cen- 
ter, whereas they formerly were near 
the object end of the barrel. During 
the observations, the instruments were 
completely shaded from the direct rays 
of the sun by a large sunshade. The 
rods used in this work were of the lat- 
est type of geodetic level rods, having 
the centimeter graduations on a strip of 
invar. The targets, made of galvanized 
iron 12 in. long, 6 in. wide, were paint- 
ed black with a horizontal white band 
one in. wide across the center, as is il- 
lustrated on the opposite page. 


The tripods of the instruments were 
set on wooden stubs to insure their 
stability during the observations, and 
to guard against any possible disturb- 
ance of the instruments. As the tripods 
were interchangeable, they were left in 
place throughout the period of the ob- 
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EAST SIDE 
Set Rod Reading, Meters Difference in 
No. Distant Near Elevation Meters 
November 18, 1919 
1 2.1027 1.3920 0.7107 
2 2.0469 1.3777 0.6692 
3 2.0536 1.3810 0.6726 
4 2.0516 1,3507 0.7009 
November 19, 1919 
5 2.0913 1.3843 +-0.7070 
6 2.0828 1.4390 0.6438 
7 2.0384 1.3890 +-0.6494 
8 2.0720 1.3740 -+-0.6980 


WEST SIDE 
November 18, 1919 


1 1.3399 1.8820 -+-0.5421 
2 1.3588 1.8640 -0.5052 
3 1.3590 1.8640 0.5050 
4 1.3198 1.8440 0.5242 
November 19, 1919 
5 1.3443 1.9067 -+-0.5625 
6 1.3176 1.8220 0.5044 
7 1.2874 1.7970 fo 5096 
8 1.3440 1.8923 0.5483 
SUMMARY 
Mean 

Sets No. Meters 

1 and 2 0.6068 

3 and 4 0.6007 

5 and 6 0.6044 

7and8 0.6014 


Mean of all -+- 0.6033 + 0.00095. 


By combining the observations as 
shown in the summary, a difference in 

















Principle of the Method 


servations, and it was necessary for the 
observers to transport only their in- 
struments back and forth across the 
river. 

Each rod with its targets was guyed 
into place over the bench mark and re- 
mained in the same position during the 
two days of observing. The targets 
were set about 40 centimeters (15 in.) 
apart on the rods, one above and one 
below the line of sight. They were set 
after the approximate intersection of 
the line of sight with the rod had been 
obtained, upon signal from the ob- 
server, by moving one of the targets 
along the rod. It required a turn of 
twenty-five divisions of the micrometer 
head to change the pointing of the in- 
strument from the lower to the upper 
target. 


Each observer had an assistant who 
recorded the micrometer readings as 
they were called out, and who also at- 
tended to any signaling that was re- 
quired between the observers. 


Results of the Observations.—The ob- 
servations for the two days from both 
the east and the west sides gave the 
following results: 


elevation is obtained, from which the 
errors in curvature and refraction and 
collimation have been eliminated. 

The probable error of the mean of the 
four complete observations is well 
within the limits of the probable error 
of a section of leveling 1,200 meters in 
length, run by the usual methods in a 
backward and forward direction. 

The results obtained by the instru- 
ments individually were somewhat in- 
teresting. The mean difference in 
elevation by one instrument in two 
days’ observation was 0.6051 meter. By 
the other, it was 0.6015 meters. These 
results show that the refraction on each 
day was fairly constant. The accord- 
ance indicates the possibility of reduc- 
ing the number of observations with- 
out a material decrease in the accuracy. 

Effect of Refraction.—The success of 
this method, like that of all methods of 
reciprocal leveling, depends, to a large 
extent, on the equality of the refrac- 
tion when sighting over the line in op- 
posite directions. The conditions on 
each side of the river should, there- 
fore, be as nearly alike as possible. It 
would be considered poor practice to set 
one instrument near the water’s edge 
and to set the other instrument at some 
distance from the bank of the river. 
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This placing of the instruments would 
have an injurious refractional effect, 
due to the passing of the lines of sight 
over the intervening ground. The line 
of sight should be at least 10 ft. above 
the surface of the water. 

With the movable target, the prin- 
cipal errors of observation arise from 
the difficulty of setting the target into 
the line of sight when the bubble is ex- 
actly in the center of the vial. The ob- 
server is under the necessity of bring- 
ing the bubble to the center, keeping 
it there, and signaling proper instruc- 
tions to the operator at the distant 
target. With the fixed targets, the 
observer has only to manipuate his in- 
strument and the entire set of obser- 
vations on the distant target can be 
made without changing his position. 





Electric Hand Plane for 
Builders 


An electric hand plane is being manu- 
factured by the Wappat Gear Works, 
Pittsburgh, Pa., for use in fitting doors 
and sash. 

The cutting is done by a jointer head, 
which is driven by gears from the mo- 
tor. The motor is 3/10 H. P. universal 
type, and operates off any light socket. 

The short shoe at the front of the 
plane and just ahead of the cutter can 
be raised or lowered by turning a knob 
with the left hand, thereby regulating 
the depth of cut. A graduated dial at 
the base of the knob enables the opera- 
tor to set for any cut from 0 to % in. 
This adjustment feature is unique in 
that by turning the knob forward or 
backward while advancing along the 
material it is possible to vary the depth 
of cut and smooth out humps and hol- 
lows in one stroke. 

Another interesting feature is the 
beveling attachment, which can be set 
to cut accurately any required bevel on 
the edge of the door or sash. 

The body of the tool is aluminum 
and the total weight is 19 lb. It is easy 
to handle and simple to operate. The 
high-speed blades in the cutter are eas- 
ily removable for sharpening. 





Engineers Propose Drainage of Ever- 
glades at Cost of $26,000,000 


A board of review, after making an 
extensive survey of the region, has rec- 
ommended to the governor of Florida 
and to the board of commissions of that 
state, that the state legislature author- 
ize the expenditure of $26,000,000 on an 
extensive drainage canal system that 
would drain 2,800,000 acres of land in 
the Everglades southeast of Lake Oke- 
chobee, and that would eliminate fur- 
ther danger from such floods as recently 
inundated the region and caused a large 
loss of life. The board consisted of 
Dean Anson Marston, of Iowa State 
College; S. H. McCrory, of the United 
States Department of Agriculture; and 
George B. Hills, drainage engineer of 
Jacksonville, Fla. 
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Surveys for New Highway Bridges 


Practice of Indiana Highway Commission Described in Paper Presented at 13th Annual 


Road School, Purdue University 


By W. W. HADLEY 


Engineer of Bridge Construction, Indiana State Highway Commission 


The purpose of a bridge survey is to 
secure a set of notes to be used in de- 
termining the length and location of 
the proposed new structure, by the de- 
signer in completing a set of plans to 
fit the situation at the bridge site, and 
by the estimator in estimating the cost 
of the proposed bridge. 

The importance of the bridge survey 
is under-estimated by a large number 
of engineers, and especially, by the 
younger members. Most of the young 
engineers, upon graduating from a 
technical school, wish to get a start 
either in the drafting room, or on con- 
struction, and are rather disappointed 
if you offer them an opening as assist- 
ant on a bridge survey party. Work 
on a bridge survey party is a splendid 
foundation for later experience either 
in the drafting room or on construc- 
tion. An incorrect set of survey notes 
may, and generally does, require a re- 
vision of plans during construction, 
that may prove a costly delay, and an 
additional cost in getting the structure 
completed. It frequently happens that 
upon the result of the bridge survey 
depends the location of the road. 

The Ideal Chief of Survey.—An ideal 
chief of survey party is one who has 
a working knowledge of construction 
and design, in order that he may 
know what phases of the survey to pay 
the greatest attention to. 

I well remember my first bridge sur- 
vey, and the old adage is true; “Where 
ignorance is bliss, ’tis folly to be wise.” 
About the only qualification I had was 
the ability to run a transit and level. 
Fortunately, I was working in a small 
organization with headquarters close to 
the proposed bridge site, and when in- 
formation not shown in my notes was 
needed, I was able without much ex- 
pense or loss of time, to get the infor- 
mation required. It took several extra 
trips, however, to get what I could have 
secured in my first day’s work. The 
total amount of information secured 
was not nearly as much as I would get 
now, however, and much was assumed 
by the designer that should have been 
investigated. The structure afterwards 
built has stood several floods, but I do 
not wish to discuss the economy of the 
design or what could have been saved 
by more time spent in getting ready to 
start the plans on the bridge. 

In small organizations, where the re- 
sponsible head in charge of the bridge 
work, may have an intimate knowledge 
of the bridge site the survey need not 
be as comprehensive as in a large or- 
ganization, but it is advisable to keep 


the notes taken, in a field book to be 
filed away when the plans are complet- 
ed. During construction, questions may 
arise in which it is desired to know the 
reason for certain features of the de- 
sign, and if a copy of the original sur- 
vey notes are available, such reasons 
are generally very evident. 

In a large organization, when the de- 
signer and estimator do not see and 
are not familiar with the bridge site, 
the survey notes must be complete, in 
order that nothing is left to be guessed 
at. It has been found to be a big help 
if the survey notes are accompanied by 
photographs showing the site at the 
time the survey was made. 

Establishment of Center Line.—In 
making the survey proper, the first 
step should be the establishment of the 
center line. If the structure is on a 
new location, the survey notes for the 
new road are available, and this reduces 
the amount of work necessary by the 
bridge survey party. If, however, the 
structure to be built is on an estab- 
lished road, it is necessary to locate the 
center line of the existing road. We 
have found from past experience, that 
it is always necessary to continually 
caution the chief of the survey party to 
get information as to the alignment 
and grade of the road from % to % 
mile on each side of the structure, de- 
pending, of course, on the topography 
of the vicinity. 

Nowadays, the traveling public is 
very prone to take the existence of 
good roads and bridges as a matter of 
course, and thinks that somebody should 
be able to wave a magic wand and say 
“presto change,” and have a new 
bridge all ready for traffic without in- 
convenience in any way. 

We, of the bridge department, prob- 
ably know better than anybody else the 
amount of criticism that we have been 
subjected to on account of bridges be- 
ing out, and traffic being required to 
detour. For this reason, we always en- 
deavor now, if it is at all possible, to 
locate the new structure on the center 
line that is far enough to one side of 
the old bridge to allow for the old 
structure to be used until the new struc- 
ture is built if it is taking care of traf- 
fic at the present time, or in case of 
complete failure, we are frequently able 
to build, at a small expense, a tempo- 
rary bridge on the old abutments and 
piers. However, the approaches to the 
bridge may be on high embankments 
and careful consideration should be 
given to utilize such work in place 
whenever possible. 
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It frequently is advisable to establish 
a base line to get the topography and 
leave the final selection of the center 
line until the notes have been plotted 
and all angles of the situation con- 
sidered. After the center line or base 
line is established, it is very essential 
that it should be referenced out with 
permanent references, in order that the 
center line of the survey may be ex- 
actly reproduced at the time construc- 
tion starts. 

During the first year or two of the 
organization of the bridge department, 
most of our bridge surveys were made 
by separate survey parties, not in 
charge of construction, and we were 
continually receiving complaints from 
men in charge of construction that 
they were unable to find the reference 
points. It was very easy to establish 
reference points on telephone poles, 
and then when the pole gang came 
along and moved the poles, the refer- 
ence points were of no use to the con- 
struction party. 

The information secured by these 
parties not always being accurate, it 
was a favorite topic for the construc- 
tion men to complain of the kind of 
work done by the survey party. Partly 
to relieve this condition, we endeavored 
for a while to have all surveys made in 
the winter time, during the slack 
period of the construction season, by 
the same men that would be responsible 
for the construction of the new struc- 
ture. In this way, when we got a long 
distance telephone call from the con- 
struction man that he was having diffi- 
culty on account of sub-soil conditions 
not being the same as shown on the 
test pits, our first question to him was, 
“What was the matter with the infor- 
mation secured by you?” 


Determine Sub-Soil Conditions.—Af- 
ter the center line has been established, 
the next step is to take, either by cross 
sections or stadia, enough information 
in order that a complete topographical 
map showing the bridge site may be 
made up. There should also be taken, 
if at all possible, a profile of the bed 
of the stream, 50 ft. or so on each side 
of the proposed structure. 


The next step in the bridge survey 
should be the putting down of the test 
pits or some other method used to de- 
termine the sub-soil condition at the 
bridge site. On this subject, I would 
like to have a good deal of discussion 
relative to the best methods that have 
been found practical in obtaining 
knowledge of the sub-soil. 
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Ordinarily, we ask our field party to 
put down test pits with shovels as far 
as possible, and then we have found by 
experience that the most effective in- 
strument is a common post-hole auger 
to which may be screwed lengths of 
pipe, and the auger turned with two 24 
in. Stillson wrenches. In some cases, 
we have to secure information as far 
down as 12 or 14 ft. 

On some of our larger jobs, where it 
is of vital importance to determine the 
sub-soil condition to an accurate degree 
as possible, we have gone to the ex- 
pense of letting a contract to a wash- 
boring outfit, but our experience with 
this kind of information has not been 
altogether satisfactory. 

On one of our jobs a few feet below 
ground level, the wash-boring showed 
the sub-soil to be a soft sandy clay. 
During the construction of the bridge, 
when the contractor got down with his 
excavation to the level as shown in the 
test pits where this material would be 
found, it was necessary for the con- 
tractor to remove by means of dyna- 
mite, a very hard sandy clay. By plac- 
ing some of this clay in water, we got 
a soft sandy material such as described 
in our inspector’s report. Evidently, 
the churning of the drill and the water 
loosened this material so that when it 
was examined, it was of an entirely dif- 
ferent nature than in its undisturbed 
condition. 

On the one job in question, after go- 
ing through this hard material for a 
depth of 4 or 5 ft. and encountering a 
soft strata, it was necessary for the 
contractor to drive longer piling than 
was specified on the plans. 

I recently noted an article in “The 
Engineers News Record” which shows 
that other engineers have been having 
the same experience with wash-boring 
outfits. In New York City where they 
were going to construct a new building, 
they had some extensive explorations 
made by wash-boring outfits, and the 
contract for the foundation was made 
on a basis calling for approximately 
360 cu. yd. of hard material. When 
the top soil was uncovered, it was found 
that the wash-borings were in error and 
the contractor was paid on his agree- 
ment for approximately 4,500 yd. of 
hard material. 

The nature of the subsoil condition 
determines to a large extent, the kind 
of equipment that the contractor will 
place on the job and his basis of the 
unit price that he bids. Of course, our 
specifications and contracts require that 
the contractor make personal inspection 
of the bridge site, in order to definitely 
assure himself that the information 
given on the plans is correct. But we 
all know that the majority of the con- 
tractors do nothing more than make a 
superficial examination of the bridge 
site. 

It is excellent practice to stake out 
the foundations as soon as a temporary 
lay-out is made and put down test 
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holes, one on the center line of the 
bridge, and one at each end te check 
the information as given in the survey 
notes. In addition to recording the in- 
formation given by putting down the 
test holes, the chief of party should 
note the bearing value of the subsoil 
that will be directly below the footing. 

A short excursion should be made a 
short distance up and down stream 
from the bridge site and a notation 
made as to the scouring propensities of 
the stream, and also the material com- 
posing the bed of the stream. The sur- 
vey notes should give the necessary 
available waterway necessary and this 
recommendation is in some cases the 
most difficult for the chief of party to 
make. It is often very hard to deter- 
mine whether or not it will be advis- 
able to make the structure large enough 
to carry a certain per cent more flood 
water than has come down the stream 
in the past. 

If the road is one that is subject to 
overflow at a great number of places, 
and due to excessive cost, it is not ad- 
visable to raise the entire road above 
the flood stage, it is foolishness to build 
a structure that will take care of maxi- 
mum flood condition, for if the road is 
out of use, there will not be very many 
people use the structure. Sare should 
be taken, however, to place the founda- 
tions to such a depth that they will not 
be undermined during the flood condi- 
tion. 

Determining High Water Level.— 
The high water elevation should be de- 
termined and it is advisable to give 
the elevation of both the average and 
maximum high water. This informa- 
tion should be secured from several, 
and we wish to emphasize the several 
citizens of the locality, and the citizens 
should also be interviewed severally as 
we have found there is a wide variance 
in memories relative to high water. 
Other structures up and down stream 
should be visited and the available 
waterway measured. Of course, in case 
the adjacent road is flooded at times 
the area under water conditions differ- 
ing, should be added to that under the 
bridge, in order to get the effective 
waterway required. 

After a checkup has been made of 
the existing structures on the same 
stream, and an allowance made for the 
difference in the drainage area, we 
have found it advisable to make a 
check of the number of acres in the 
drainage area up stream from the pro- 
posed new structure, and then by the 
use of Talbott’s Formula to determine 
the necessary amount of waterway re- 
quired. 

If, after checking the size of the ad- 
jacent structures, we find that our rec- 
ommendations from this source is 
checked by the information given by 
Talbott’s Formula, we feel safe in mak- 
ing our recommendations. We fre- 
quently find, however, that the infor- 
mation given by Talbott’s Formula does 
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not check at all with the structures that 
carry flood water conditions. This is 
especially true in flat country in the 
northern part of the state in the lake 
area, and also in the southern part of 
the state where it is hilly, and we have 
a very quick run-off. 

Recommendations Relative to New 
Structure.—After the strictly survey 
part has been completed and the notes 
recorded so that an accurate layout 
sheet may be drawn up, the subsoil 
condition determined and the effective 
waterway required determined, the 
most important part of the survey re- 
mains to be completed, that of making 
recommendations relative to the new 
structure. From the knowledge gained 
by the actual survey work, the chief 
of party has become thoroughly ac- 
quainted with the site and should have 
in mind the size and type of structure 
that will fit the location. A recommen- 
dation should be made as to the type of 
structure, the clear span, the location 
of the face of abutments, the center 
line of piers, and the type of wings at 
each corner of the abutment that will 
best fit conditions. If it has been im- 
possible to locate the structure so that 
it will not interfere with the flow of 
the stream, a recommendation relative 
to the placing of rip-rap should be 
made to prevent a scour around the 
wings or piers. A note should be made 
as to the availability of any material 
that could be used as rip-rap. If an 
old structure is being replaced, there 
will ordinarily be material from the 
old substructure that can be used to 
advantage. 

One of the questions the designer 
will ask is whether or not piling will be 
required. From the investigation of 
the sub-soil condition and the notes 
made relative to the scouring propensi- 
ties of the stream, a decision can easily 
be made if piling should be required 
and of the proper length. If the stream 
banks show no evidence of scour but 
the old structure has not been carrying 
all the flood water that the new struc- 
ture will, due to the improvement of 
the adjacent road, particular attention 
should be paid to the nature of the 
stream bed and whether during a flood 
condition where a head of water may 
exist for a short time, there will be a 
scour in the stream bed between abut- 
ments. Piling is frequently necessary 
where a scour may occur, even in soil 
that undisturbed has the required bear- 
ing value. A note should also be made 
as to whether or not piles are available 
locally or it will be necessary to the 
contractor to ship them in. If they 
can be secured locally, the price per 
lineal foot delivered to the job should 
be noted for the benefit of the esti- 
mator. 

A recommendation should be made 
as to the elevation of bottom of each 
footing that in the opinion of the chief 
of party will be advisable. If a truss, 
girder, or arch, is called for, the pro- 
posed elevation of the low steel, bottom 
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of girder or intrados at the crown of 
the arch should be given. 

For the use of the estimator, the 
nearest shipping point and the distance 
to it should be given and any other in- 
formation given that has been secured 
that will be of a benefit in arriving at 
estimate of the cost of the new struc- 
ture. 


Purchase of Old Steel Superstructure 
by Contractors.—As in most cases the 
contract for the new structure requires 
the removal of the old one, the survey 
party should get the necessary infor- 
mation relative to the old structure, so 
that an estimate may be made of the 
cost of the removal. If the old struc- 
ture is a steel truss enough dimensions 
should be taken so that a fairly accu- 
rate estimate can be made of the 
weight of the old superstructure. It 
may be of interest to you to know that 
we are now asking the contractors to 
bid on the old steel superstructure. If 
they give us a satisfactory bid, the old 
steel is sold to them and can be re- 
moved in any manner they see fit. If 
not, they are required to match mark 
the structure and use care in removing 
it, piling the material within 500 ft. of 
the bridge site, in which case it has to 
be disposed of by us. Most of the con- 
tractors have found it to their advan- 
tage to buy the old steel and remove it 
in the easiest possible manner. This 
saves us the cost of disposing of it and 
the liability of having it stolen. 


Care of Traffic During Construction. 
—The survey party is requested to 
make a recommendation as to how traf- 
fic can be taken care of during the 
construction of the new bridge. The 
length of the available detour is meas- 
ured and noted and the condition of the 
detour roads. As stated before, if pos- 
sible and economical, it is good policy 
to make a slight relocation so that the 
old structure may be used until the 
new one is completed. If this is not 
possible the adjacent land owner is in- 
terviewed to see if right of way can be 
secured for a run-around, provided a 
temporary bridge is feasible. If so, 
the cost of the temporary bridge is es- 
timated and recorded. In some cases 
parts of the old structure can be util- 
ized, such as stringers, I-beams, etc., so 
that a temporary bridge need not be 
expensive. In case such material is not 
available, native timbers can frequently 
be used at small cost and a timber 
trestle put up that will serve until the 
new structure is ready for traffic. 
Where it is at all possible to do so, and 
where the cost is not too great, a 
temporary bridge and run-around 
should be provided. 

In conclusion, I wish again to empha- 
size the importance of the bridge sur- 
vey as an essential factor in the work 
toward the building of a structure, the 
points to be covered by the survey to 
be determined by the familiarity of the 
site, requirements and conditions by 
the designer. 
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In any organization, to be able to 
produce a well kept set of survey notes, 
giving the information on which the 
design and location of the structure 
were based, is a valuable asset. In the 
event after the structure is completed, 
it is necessary to defend the design, a 
clear set of original notes to refer to 
repays for all the time spent in keeping 
records that may never be used after 
the structure is completed. 





Cyclone Fence at Fair 
Race Track 


Lives of those who watched the races 
at the Illinois State Fair in Springfield, 
August 20 to 27, were safeguarded 
through findings worked out in a series 
of tests by Prof. William J. Putnam, 
at the University of Illinois, in Urbana. 

Woven wire fencing was installed 
with height and strength sufficient to 
hold any racing car at the maximum 
speed possible on the Springfield course. 
It was six feet high and the wire had 
a tensile strength of 80,000 pounds per 
square inch, and was placed as a result 
of experiments conducted by Prof. 
Putnam. 

The tests revealed for the first time 
what length of wire guard must be used 
to stop a car of any specified weight 
at any designated speed, and the find- 
ings were utilized by William J. Lin- 
strom, supervising engineer of the divi- 
sion of architecture and engineering at 
the state capitol, in preparing his speci- 
fications for the work of safeguarding 
race spectators. The barrier was equal 
protection for racing drivers. Cars that 
might strike the fencing would be 
brought to a gradual halt, the tests re- 
vealed, through the stretching of the 
wire fabric into a pouch form, still 
holding the runaway machine. 

The contract made by the purchasing 
department of the Illinois state govern- 
ment with the Cyclone Fence Company, 
of Waukegan, IIl., after consultation 
with W. W. Lindley, superintendent of 
the state fair, called for a total of 11,- 
600 feet of Cyclone woven wire guard 
fence. The inside boundary of the 
track, where danger is less to specta- 
tor and driver alike, was protected by 
a four-foot woven wire fence. A plank 
bumper rail was used on both sides of 
the track to absorb minor shocks. 

The tests, whereby Professor Putnam 
has card-indexed racing automobiles, 
followed the Illinois Highway Commis- 
sion’s purchase of 265,000 feet of woven 
wire fencing for its 1927 road building 
program. The first experiment revealed 
that a ten-foot stretch, two feet wide, 
of fencing, described in Professor Put- 
nam’s report as “No. 6 gauge, copper- 
bearing steel wire, woven in a two-inch 
mesh, and galvanized after weaving to 
prevent rusting,” withstood a shock 
more than three times as great as that 
which was borne by a 3x12-in. yellow 
pine plank ten feet long. With his in- 
itial experiment as a basis, Professor 
Putnam proceeded to others which ulti- 


417 


mately gave him a complete set of guid- 
ing figures for estimating the length 
and width of wire guard necessary for 
holding cars of various weights at a 
variety of speeds. Seventy feet of 
chain link road guard fabric two feet 
wide will hold a 4,000-pound car mov- 
ing at 40 miles an hour, for instance. 
Fencing powerful enough to restrain a 
3,000-pound car at fifty miles an hour 
also will stop vehicles weighing up to 
8,000 pounds going as fast as thirty 
miles an hour. 

Designed primarily to-guide highway 
engineers in the correct construction of 
traffic guards, Professor Putnam’s re- 
port as published also is planned to as- 
sist fair association managements in 
their safeguarding of patrons. 





Road Builders Launch 
National Campaign 


The Federal Council of Churches in 
America has passed an official resolu- 
tion condemning the appalling loss of 
life on the public street and highway 
and calling upon the ministers of the 
United States to do all in their power 
to eliminate the accident evil, according 
to the American Road Builders’ Associ- 
ation. The latter organization will 


make a direct appeal to 30,000 churches 
in the United States to launch a cam- 
paign in behalf of Highway Safety dur- 
ing the month of October, and in addi- 


tion will carry the safety movement 
into all schools, civic clubs and motorist 
organizations of the United States. 

The campaign to be launched by the 
Road Association will be the most in- 
tensive ever carried out in the United 
States. Charles M. Upham, Business 
Director of the Association, who is di- 
recting the movement, stated that the 
700,000 casualties occurring each year 
on the street and highway are far in 
excess of the number that should re- 
sult from natural traffic hazards. 

A national Highway Safety Club will 
be organized as a vehicle for the spread 
of constructive highway safety infor- 
mation. Every citizen of the United 
States will be asked to become a mem- 
ber of this Club and to cooperate in an 
effort to reduce the loss of life on the 
public street and highway. Member- 
ship in the Club will be without charge 
and will be granted to all persons sign- 
ing a pledge to practice reasonable cau- 
tion and courtesy while on the street 
and highway. 

A unique feature of the campaign 
will be the elimination of the usual list 
of confusing safety rules and the sub- 
stitution of the simple ethics of cour- 
tesy and caution. “The individual alone 
is responsible for highway accidents,” 
Mr. Upham asserted. “The American 
Road Builders’ Association will make 
its appeal directly to each individual 
citizen rather than to the masses.” 

The results of the campaign will be 
reported during the annual convention 
of the Association at Cleveland on Jan- 
uary 9. 
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New Subgrader and Tester 
Introduced 


A new subgrade tester, specified by 
most states, and commonly called a 
scratch template by contractors, with 
a clean-up blade in front of it, has re- 
cently been placed on the market. The 
interesting thing about the combination 
is that the test template is on a sep- 
arate wheel so that the vertical move- 
ments of the trail grader would not lift 
it off of the forms. Either one can be 
furnished separate. 

The trail grader is primarily made to 
be pulled by a paving mixer, and make 
the final scraping and cleaning up of 
the subgrade, or carry a pile of sand 
in front of it to automatically fill up the 
low places in the subgrade, or spread 
concrete where a smooth top is not de- 
sired, such as a subbase for asphalt 
pavement. 

However, it can be furnished with 
crank axle and wheels at its center to 








New Carr Subgrader 


View of the 


enable it to be raised and turned or 
rolled out of the way for use on jobs 
with central mixing plants or for build- 
ing subgrades in sand, cinders, or loose 
material. It can likewise be used for 
spreading a sand course, for paving 
bricks or blocks. 

The blades are sharp on both edges 
and reversible, and are adapted to be 
used either with or without a center 
joint or side rod reinforcing. The end 
trucks hold the beam at any desired 
height, and the blades across the road 
to any desired profile at any desired 
depth below the top of the forms. 

The beam is made of a rectangular 
box section, giving great stiffness and 
having no open channels to fill up with 
concrete. The beam is adjustable to 
widths of road from 14 to 24 feet. 

This machine is being put on the 
market by Ted Carr & Co., 939 W. 
North Ave., Chicago, Ill., and was de- 
signed by Ted Carr, himself, who was 
the inventor and pioneer on subgrade 
scrapers for preparing the subgrade by 
running on the forms, and is the owner 
of the. pioneer subgrade scraper patent 
under which the subgrade machines 
manufactured by Edward R. Bacon, 
San Francisco, Lakewood Engineering 
Co., Cleveland, and the Hug Co., High- 
land, Ill., are licensed. 
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New Type of Guard Rail in 
New York 


Some very interesting results in the 
development of a mechanical highway 
guard-rail for the protection of danger- 
ous locations such as usually occur at 
abrupt turns, steep embankments, 
bridge approaches, etc., are said to have 
recently been accomplished by Joseph 
H. Ramsey, Patentee, of Albany, N. Y.., 
in collaboration with District No. 1 of 
the New York State Department of 


Highways. 
This structure is built around the 
principle that resilient mechanical 


means shall be embodied within the ca- 
ble supports to cushion and absorb the 
forces of impact resulting from a col- 
liding motor car—and that the materi- 
als used shall be capable of withstand- 
ing terrific strains and blows. 

It will be noted that the guard-rail 
supports are of Malleable Iron and com- 
prise bases upon which are pivotally 
mounted on cupped bearings pairs of 
vertical struts or side plates. These 
struts support at their upper ends 
equalizers pivotally mounted on cupped 
bearings between them. The equalizers 
are maintained in their normal posi- 
tions shown by pairs of compression 
springs located between the vertical 
struts. The struts are wider apart at 
the bottom to effect proper side-brac- 
ing and are maintained in their nor- 
mally vertical positions shown against 
the action of heavy compression springs 
at the rear of the bases. 

Upon the facing portion of the equal- 
izers are two brackets projecting 
toward the highway upon the ends of 
which the cables are freely suspended 
by U-shaped stirrups. 

By holding the cables away from the 
faces of the equalizers, the cables pre- 
sent a smooth, resilient and uninter- 
rupted surface for keeping the motor 
car within the limit of the roadway, 
and projecting parts such as fenders, 
hub-caps, running-boards, etc., cannot 
come into contact with any portion of 
the cable supports. 

The ends of the cables are passed 
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around sheaves in malleable iron brack- 
ets, which are hinged to base castings 
upon concrete foundations. 

The malleable iron castings with 
their cupped bearings and cushioning 
springs comprise a support for the ca- 
bles of maximum resilience and 
strength, and is mounted upon a con- 
crete pier or foundation 14 in. square 
by 42 in. in length to which it is se- 
cured by two % in. diameter anchor 
bolts cast integral with the pier. The 
cable supports, anchors, cables and ex- 
posed ends of the piers are painted 
white to afford maximum visibility. 

When a motor car collides with the 
guard-rail, the equalizers at first auto- 
matically adjust themselves to distrib- 
ute the impact equally upon the two ca- 
bles, thus engaging the maximum sup- 
porting surface upon the car. When 
the “crash” occurs the forces of impact 
are guided through the equalizers to 
the vertical struts with their cupped 
bearings, downward into the compres- 
sion springs in the bases—and thence 
through the piers to the earth. By so 
directing and cushioning the forces of 
impact the damage to the motor car, its 
occupants and the guard-rail, is reduced 
to a minimum. 

The supports can be aligned after 
their installation by adjusting the an- 
chor bolt nuts over the base springs; 
the vertical struts are easily replaced if 
damaged, and offer little resistance to 
snow removal; and the physical charac- 
teristics of Malleable Iron preclude 
breakage of the parts. 

The piers may be pre-cast or poured 
in place, in which event an extensible 
steel form may be used. It is stated 
that owing to the great strength of the 
supports and piers compared with that 
of any other type, they may be in- 
stalled on 16 ft. centers, thus keeping 
the cost per lin. ft. of guard-railing 
very close to that of the other forms. 

The Ramsey Safety Guard-Rail has 
been approved by the New York State 
Department of Highways. The photo- 
graph was taken at an installation on 
the New York State highway at New 
Salem, Albany County, New York. 
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Highway Right-of- 
Way 


Procedure in Michigan in Securing 
Wider Rights-of-Way Described 
in Radio Address from Mich- 
igan State College 


By P. H. REYNOLDS, 


Right of Way Engineer, Michigan State Highway 
Department 


In 1923 the Michigan State Highway 
Department organized a new division 
whose personnel consisted of a land- 
scape engineer and one assistant. The 
functions of this division were to study 
our highways and determine upon a 
policy which would bring about a more 
thorough protection of our native high- 
way attractiveness, and to develop plans 
which would ultimately eliminate our 
unattractive roadsides. 

Suitable legislation gave us the nec- 
essary power to control tree trimming 
and cutting, although the evidence of 
past mutilations are still apparent. But 
it was soon discovered that it would be 
impossible to consider any line of con- 
structive development because of lack 
of space within our highway limits. 

One Hundred-Ft. to 204-Ft. Right-of- 
Way.—It was therefore decided to draft 
up a plan of wider rights-of-ways cov- 
ering the entire trunk line system and 
to determine upon a policy which would 
ultimately give the state the needed 
wider highways. This has now been 
done and we are acquiring right-of-way 
of four different widths, 100 ft., 120 it., 
150 ft., and 204 ft. 

The 100-ft. width is suitable to all 
trunk lines in the southern half of the 
lower peninsula excepting in suburban 
districts or in the vicinity of our larger 
cities. Under this plan we can provide 
for a 40-ft. pavement with necessary 
drainage structures and can provide 
ample room for roadside development. 

The 120-ft. width is used in suburban 
districts where allowance must be made 
for sidewalks and various public utili- 
ties. 

The 150-ft. width is used in our 
northern districts where land value is 
comparatively cheap and where it is 
necessary to erect snow fences at least 
75 ft. from the centerline of the high- 
way. This width is also desirable in 
these districts for the reason that it is 
possible to create a very attractive 
roadside. 

The 204-ft. width is acquired wher- 
ever traffic warrants the constructing of 
a boulevard type highway, and provides 
also the space required for two 40-ft. 
pavements and necessary utilities. 

We are now confronted with the ne- 
cessity of widening our pavements and 
cf course this means wider grades and 
wider rights-of-way. Our old 66-ft. 
right-of-way was largely a matter of 
myth—there wasn’t much of it after 
land became valuable and the property 
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owner found he could gain title by 
simply taking it and holding it 15 years 
with no one objecting. Of course this 
was changed in 1907, but too late to 
help us in any way. As a matter of 
fact, the full 66 ft. would be insufficient 
for our present-day needs when we re- 
quire all of this width for construction 
alone. In the past year scarcely a con- 
tract has been let which did not call for 
wider right-of-way to permit construc- 
tion as called for on the plans. 

The right-of-way department is or- 
ganized as follows: One Right-of-Way 
Engineer, one Assistant Right-of-Way 
Engineer, one Clerk, and at present 11 
field men. 


Plan of Procedure.—A brief outline 
of our procedure for acquiring right-of- 
way is as follows: When authorization 
to secure right-of-way is received, a 
policy of payment for this particular 
project is decided upon. This policy 
depends upon benefits which it is esti- 
mated will be given the property own- 
ers. A man is then assigned to the 
project with instructions to take options 
based upon the decided policy. He finds 
that damage to property owners which 
would not be considered by this depart- 
ment as damages normally cannot now 
be passed over if we are to acquire the 
right-of-way we need. The options are 
sent to the Lansing office, where they 
are approved or disapproved; if ap- 
proved, all construction agreements are 
sent to the construction division. 
Checks are ordered and releases of 
right-of-way or deeds prepared. The 
titles to the property are checked 
against abstracts secured on each proj- 
ect and, if found satisfactory, checks 
and releases are delivered to the seller 
for execution. The releases are then 
recorded and the description spotted on 
a right-of-way map on file in the right- 
of-way office. 

When we speak of the property own- 
ers as a whole we must of course make 
exceptions to individuals but it is true 
that, speaking in generalities, the hold- 
ers of needed right-of-way are human 
and possess the inherent desire to get all 
they can and more if possible, even as 
you or I. This department’s attitude 
has never been to force a sale from 
anyone at a price believed to be less 
than the value of the parcel. This could 
be done in-certain cases due to the fact 
that often owners of real estate are not 
aware of their property values but more 
often because of the desire to avoid 
court proceedings. The latter is true of 
many people with limited education who 
possess an instinct of terror toward all 
deals necessitating what is called “go- 
ing to law.” On the other hand, the 
department cannot conscientiously pay 
more for the needed right-of-way than 
it feels the property is actually worth. 
This factor is always true when han- 
dling public funds and explains to some 
extent why we often are called pecuni- 
ary when we cannot give the property 
owner the benefit of the doubt. 

We feel that if our men can capably 
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appraise the property and determine its 
value, this should be offered to the 
owner, giving all our facts and reasons 
for determining this amount. If the 
owner will not sell at this price we 
would rather leave the matter up to 
court commissioners to arrive at the 
proper compensation. 


The Matter of Benefits—The real 
reason why it is often difficult to deal 
with property owners is the matter of 
benefits. Both purchaser and seller may 
be perfectly sincere but the buyer of 
right-of-way knows from other expe- 
rience what can be expected in the way 
of benefits and the property owner can- 
not see it because it just has not hap- 
pened to him before. We know that it 
is very seldom that original owners 
make any great amount of money by 
developing their holdings in real estate. 
Usually a man who can visualize future 
developments buys property at a nom- 
inal figure and reaps the benefits. 


Benefits due to highway improve- 
ments are real and apparent. It is dif- 
ficult to convince the property owner 
that such is the case unless he has had 
previous experience or unless he can 
visualize the increased values to the 
property. We are gradually decreasing 
our payments for wider right-of-way 
through farming lands. Two years ago 
it would have been impossible to secure 
any appreciable amount by paying only 
assessed value for the land taken. It 
has been necessary to preach benefits 
and demonstrate increased values wher- 
ever any possible chance arose. 

The class of property which we are 
interested in can be divided into two 
groups: First, agricultural lands. From 
a right-of-way angle this class is much 
easier to appraise and secure than the 
developed property. 

Second, land which has been devel- 
oped into residential or business prop- 
erty or which is ready for immediate 
future development. 

Originally our efforts were largely 
confined to the widening of existing 
highways through agricultural lands 
and it was not difficult to convince the 
average farm owner that the wider 
right-of-way was a real asset. Also it 
was a simple matter to ascertain the 
amount in dollars and cents which he 
should receive. The property owner 
gave up a certain amount of land which 
could have been used for farming pur- 
poses and this land had a definite value. 

Assessed Value as Standard for Agri- 
cultural Lands.—In order to establish 
a standard which would tend to treat 
all owners alike we use the assessed val- 
uation in farm lands. If the assessed 
value does not equal actual value (which 
is usually the case) the increased value 
the frontage derives from the improve- 
ment more than makes up the differ- 
ence. Usually the element of damage 
does not enter into these types of trans- 
actions and it is this damage bug-a-boo 
which often makes relocations difficult 
to secure and causes the great major- 
ity of condemnation cases. If the dam- 
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ages due to any change in alignment or 
grade are of a character so that they 
can be computed it is not as a rule dif- 
ficult to deal with the property owner. 
In such a class is the cutting of fruit 
trees which have more or less of a 
standard value, loss of a well, cost of 
re-arranging fences, etc. However, the 
intangible damages naturally are at 
best only a matter of opinion and the 
property owner is exceedingly anxious 
to protect himself, therefore often set- 
ting an exorbitant sum as his price for 
the right-of-way. 

The most common case of this kind 
is the cutting through farms with a 
new highway, leaving buildings on one 
side and making it necessary to cross 
the new highway with stock. We can 
assume that this damage is permanent; 
the amount, though, varies considerably 
for farms of the same size and cut in 
the same manner. A stock farm would 
be damaged more than an ordinary 
crop-producing farm. The design and 
size of buildings must be considered 
and the possibility of selling a portion 
as a separate farm rather than holding 
the original farm intact. 

Purchasing Right-of-Way Through 
Developed Property.—The purchasing 
of right-of-way in developed property 
is more complicated but at the same 
time values are more definitely estab- 
lished and the damages and benefits 
more real, therefore easier to compute 
on a strictly commercial basis. 


There are four general plans to be 
followed in the securing of right-of-way 
through this class of property: 

First—Donation. Where property is 
developed to the extent of establishing 
frontage values, or it is apparent that 
it will be in demand for development 
in the near future, the increased valua- 
tion of frontage due to the highway 
improvement ordinarily exceeds the 
value of the land taken. Property own- 
ers, especially real estate men, are not 
slow to realize this and we have been 
able to acquire miles of wider right-of- 
way in the vicinity of our larger cities 
by donation. Of course if the frontage 
is platted and the lots sold, it is impos- 
sible to expect the owners of the front 
lots to donate their land unless they 
hold enough in the rear to take advan- 
tage of the increased valuation. As 
this is not usually the case it is impos- 
sible to expect any great amount of 
donation through platted property, and 
practically none if the subdivision has 
passed out of the hands of the subdi- 
viders. 

The second plan is that of purchasing 
the right-of-way needed outright, with- 
out dealing in any way with back tier 
lots. In following this plan it can 
easily be seen that the highest price is 
paid for the right-of-way and it should 
only be followed under very unusual 
conditions. The ordinary use of this 
plan is when the front tier lots have few 
or no buildings and the back tier lots 
a considerable number. Then the cost 
of moving the buildings and the differ- 
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ence between buying and selling prices 
would be greater than the cost of the 
front lots at standard value. 

The third plan is advisable when the 
front lots have a large number of build- 
ings and the back lots comparatively 
clear. Under these conditions we pur- 
chase back tier lots, move the buildings 
back and deed these to front lot owners 
in exchange for the needed right-of- 
way. It can be seen that this plan is 
ordinarily much cheaper than that of 
purchasing the front lots. 

The fourth plan is that of acquiring 
both front and back tier lots but can 
only be used to advantage where no 
buildings exist. When this is done the 
purchaser of right-of-way gets the ben- 
efit of the increased value instead of 
the lot owner. It has been found that 
back tier lots of equivalent area to du- 
plicate front lots can be purchased for 
about 15 per cent of the frontage val- 
ues. If both front and rear lots are 
acquired, frontage will only have to in- 
crease this 15 per cent for us to obtain 
the right-of-way at no cost. 


Sixth Annual Asphalt Paving 


Conference at Atlanta 


Remarkable progress by the south- 
ern states and cities in improved high- 
way and street construction during the 
past five years will be emphasized at 
the Sixth Annual Asphalt Paving Con- 
ference to be held at Atlanta, Ga., dur- 
ing the week of November 28. The 
First Annual Asphalt Paving Confer- 
ence was held at the same point in 
1922. The sessions will cover paving 
research, highway engineering, con- 
tracting, manufacturers’ problems and 
the economics involved in the vast out- 
lay for streets and highways, and par- 
ticularly the conservation of existing 
pavements. The conference will be held 
under the joint auspices of the Asphalt 
Association, of which J. S. Helm, 
Standard Oil Company of New Jersey, 
is president, and the Association of As- 
phalt Paving Technologists, of which 
Hugh W. Skidmore, president of the 
Chicago Paving Laboratory, is presi- 
dent. 

National committees in charge of the 
various features of the conference are 
headed by John Klorer, Commissioner 
of Public Property, New Orleans, for 
the Engineering Section; W. A. Hansell, 
Chief, Department of Construction, At- 
lanta, as Chairman of the Local Com- 
mittee; L. B. West of the West Con- 
struction Co., Chattanooga, Tenn., for 
the Contractors’ Section, and Francis 
P. Smith of New York, well known 
consulting engineer, for the Research 
Section. Members of the committees 
include J. N. Mackall, State Highway 
Commissioner of Maryland; Geo. H. 
Henderson, State Highway Engineer of 
Rhode Island; Jay Downer, Chief En- 
gineer of the Westchester County, N. 
Y., Park Commission; John B. Hittell, 
Chief Paving Engineer of Chicago; W. 
W. Horner, Chief Engineer of Sewers 
and Streets, St. Louis; C. A. Mullen, 
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Secretary of the Association of Asphalt 
Paving Technologists, Montreal, Can- 
ada; W. J. Emmons, Research Specialist 
of the United States Bureau of Public 
Roads; A. K. Vickery, City Engineer, 
Denver, Colo.; George F. Fisk, First 
Assistant City Engineer, Buffalo, N. Y.; 
F. T. Bullen, Caddo Parish Engineer, 
New Orleans, La.; Roy M. Green, Man- 
ager Western Laboratories, Lincoln, 
Neb.; Henry L. Howe, Testing Engi- 
neer, Municipal Laboratory, Rochester, 
N. Y.; Leroy M. Law, Chief Chemist, 
New Orleans Refining Co., New Or- 
leans, La., and others equally as promi- 
nent. 

Southern states have made notable 
contributions to highway engineering 
science in the utilization of local mate- 
rials, including the sand asphalt roads 
in Eastern North Carolina, the lime- 
rock base asphalt roads in Florida, the 
lime-stone and gravel base asphalt 
paved roads in Georgia, the penetration 
macadam roads in Tennessee, and the 
extensive black base paving construc- 
tion in South Carolina and Georgia, 
while Alabama is in the forefront with 
a recent twenty-five-million-dollar bond 
issue for state highways. 

The most economical and effective 
methods of surfacing gravel and ma- 
cadam -roads, of which most of the 
states have a considerable mileage, will 
be given emphasis in the discussions. 
Stage construction of highways, involv- 
ing completion in a period of years, will 
also be compared to the method of mak- 
ing larger immediate outlays for com- 
plete construction. Model county con- 
struction and management will be 
presented by representatives of the coun- 
ties in the different sections of the coun- 
try which have been successful to an out- 
standing degree in acquiring and main- 
taining efficient highway systems at low 
cost. This, is appears, will attract wide- 
spread attention. Among the most suc- 
cessful counties in this respect are Bur- 
lington County, N. J.; Harrison County, 
Miss.; Caddo Parish, La., and Musco- 
gee County, Ga. Efforts will be made 
at the conference sessions to simplify 
specifications, tests and designs, and 
eliminate a considerable portion of the 
confusion now prevailing in the require- 
ments of states, counties and cities. Of 
particular interest to farming commu- 
nities and railroads will be the subject 
of radial highway development versus 
through trunk lines as affecting the 
needs of farming communities and the 
shipment of local products from rail 
points. 

Atlanta, frequently referred to as 
“The Convention City of the South,” 
is entered by eight railroads and is 
equipped with more than seventeen ho- 
tels. Points of interest to visitors in- 
clude “The Wren’s Nest,” home of Joel 
Chandler Harris, famous battle fields of 
the Civil War, and the partly completed 
impressive Confederate memorial at 
Stone Mountain. Reduced rates on all 
railroads in the United States and Can- 
ada have been granted for the confer- 
ence. 
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New Hug Roadbuilder Truck 


Announced 


The Hug Company, manufacturers 
of Hug Roadbuilder Trucks, has an- 
nounced production on a new model 
roadbuilder truck. The new model is 
designated as Model 88, and is a spe- 
cially designed heavy duty truck. Model 
88 is equipped with a 3% yard hy- 
draulic power hoist body, and has a 
maximum load capacity of 8,500 Ibs. A 
distinctive feature of the new model is 
that it is equipped with a Brown-Lipe 
7-Speed Transmission. The installation 








The New Hug Roadbuilder Truck 


of the 7-Speed Transmission provides a 
low rarige and a high range of speeds, 
the high range furnishing the power for 
ordinary operating conditions and the 
low range the power necessary to pull 
out of excavations or soft roads. This 
feature also adapts the truck to steam- 
shovel and excavation work. The 3% 
yard body will handle multiple batches 
up to the equivalent of 2 7-sack batches 
1-2-3% mix. Other features included 
in the new model are the Hug Dual Tire 
Adapter and the Hug Multi-Cushion 
Relax Spring Drive, both exclusive Hug 
features. A 6-in. I-Beam frame, guar- 
anteed for the life of the truck, is also 


ROADS AND STREETS 


The Hug Company has specialized in 
building a roadbuilders truck, and ap- 
parently has been successful in building 
a truck that would meet the require- 
ments of the roadbuilding field and that 
would withstand the strenuous condi- 
tions encountered in this field of work. 





World’s Largest Shovel on 
Stripping Job 


The Northern Illinois Coal Corpora- 
tion of Chicago, Illinois, are soon to put 
in operation, on their property near 
Verona, IIll., a Marion new Type “5480” 
Electric Stripping Shovel, the largest 
ever built. The shovel is to be mounted 
on crawling traction trucks equipped 
with Marion Hydraulic Equalizing 
Jacks which automatically hold the ma- 
chine perfectly level while traveling or 
working on rough or uneven ground 
surfaces. It carries a 90-foot boom, 
60-foot dipper handle and 12-cubic yard 
dipper and will strip overburden up to 
approximately 50 feet in depth. 


Although much heavier throughout, 
the design of the 5480 follows closely 
that of the Marion 350 which is so 
widely used in the coal stripping and 
ore mining fields. 

The electrical equipment is manufac- 
tured by the General Electric Company 
and consists of two 255 H. P. motors 
on the hoist, two 75 H. P. motors on 
the swing and one 150 H. P. motor on 
the crowd, all motors being rated on a 
60-minute basis. The motor generator 
set which furnishes power to the indi- 
vidual motors has a continuous rating 
of 700 KV-A. 

The range of the machine is approxi- 
mately the same as that of the Type 
350 and, with the increased dipper ca- 
pacity, is designed to establish a new 
record of 50 per cent more production 
than was possible heretofore. 
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The under frame of the 350—typical construction of the 5480 
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New Improvements in Pierce- 
Arrow Trucks 


New improvements in the Pierce- 
Arrow truck line have been recently 
announced by the truck sales depart- 
ment of the Pierce-Arrow Motor Car 
Company. The chassis effected by this 
change are the X-A (2-ton), the X-B 
(3-ton) and the 3-ton tractor unit. List 
prices remain unchanged. 

Designed to meet changed operating 
conditions which call for sturdier con- 
struction, these improved models rep- 
resent three of the sturdiest and most 
economical transportation units on the 
market, in their classification. 

The major change is found in the 
mounting of the driving mechanism. 
Here radius rods have been engineered 
into the design; these rods take the 
driving thrust, relieving the springs of 
this function. Four notable advantages 
are obtained: better ability to carry 
loads, better alignment to rear axle, 
long rear axle life, improved braking 
conditions. 


The rods are of tubular design, 
stronger and lighter than the usual type 
of solid construction. 

The manner in which they have been 
engineered into the truck is interesting. 
The front end of each rod is joined to 
the front support of the rear springs; 
the other end is joined to the upper 
spring saddle. Each end is of ball and 
socket design, insuring complete flexi- 
bility and adjustment for wear. 

The improved construction has under- 
gone the severest possible tests. The 
chassis has been subjected to conditions 
far more destructive than would be met 
in actual operation. 

Another recent improvement in 
Pierce-Arrow’s heavy duty truck line is 
the addition of oil filters to all truck 
models. This filter is Pierce-Arrow’s 
own design and contains many unique 
advantages. Besides affording protec- 
tion to the engine, it effects a consid- 
erable saving in oil, since the oil does 
not have to be changed so frequently. 
This is important to the truck operator, 
since the best grade of oil can be used, 
with the knowledge that it does not 
need to be thrown away at the end of 
500 or 600 miles. 





Highway Accidents 


A survey made recently shows that 
100,000 persons have been killed and 
3,000,000 injured in highway accidents 
during the last five years—one casualty 
every forty-two seconds—and _ that 
30,000 of those killed have been chil- 
dren. 

Highway and city engineers are en- 
deavoring to make accidents difficult by 
widening roads and streets, eliminating 
grade crossings, removing blind and 
dangerous curves, but they need public 
support.—Concrete Highways and Pub- 
lic Improvements. 
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New Trade Publications 


Road Surfacing.—The Texas Company's new 
booklet “Texaco Road Surfacing Materials,”’ 
describes methods of maintaining earth, sand 
clay, gravel, macadam, shell, cinders, and sim- 
ilar road surfaces with Texaco products. These 
products vary from a light dust-layer contain- 
ing approximately 30 per cent of asphalt to a 
product containing 86 per cent of asphalt, which 
must be heated before application to the road. 
A series of useful tables for the road builder 
add to the value of this booklet. To obtain a 
copy, write to The Texas Company, Asphalt 
Sales Department, 17 Battery Place, New York 
City. 

Silicate of Soda.—‘Curing Concrete Roads, 
Streets and Bases with Graaselli R-B Silicate 
of Soda,” third edition, has just come off the 
press. The booklet is published by The Graseelli 
Chemical Co., Cleveland, Ohio. 


This edition is larger, better illustrated and 
includes additional statements regarding the 
Silicate of Soda Method of Curing by engineers 
and contractors. We point especially to the 


excerpt from article on “Great Progress in 
Concrete Road Construction,” by Professor A. 
N. Johnson, which is found on Page Sixteen 
of the booklet. 

The book, due to the progress being made 
with this method of curing, is of special inter- 
est to engineers and contractors. 

Power Shovels.—The Thew Shovel Co., Lorain, 
Ohio, has just issued an interesting booklet on 
the Center Drive principle embodied in the 
Thew shovel. 

In their advertising for the past three months 
this concern have featured the Center Drive 
Principle, used only by Thew, and believe this 
advertising has created a question in many 
minds, “Just what is this Center Drive?” 

The object of this booklet is to answer that 
question, and it proceeds to do this in a very 
clear and concise manner. 





Industrial Notes 


Ernest B. Perry, president of the Industrial 
Works, Bay City, Michigan, nationally known 
manufacturers of cranes, passed away at his 
home 2230 Center Avenue, August 7, after an 
illness of one week. 

Mr. Perry was a director in the First Na- 
tional and Bay County Savings banks and 
was well known not only in Bay City but 
throughout industrial centers of the nation, 
through his long association with the Industrial 
Works. He helped build that company up to 
its present size since he first came there as 
chief engineer in 1889, after graduating as a 
mechanical engineer from the University of 
Michigan. 

Mr. Perry had been confined to his home for 
the past week, but his condition, while serious, 
was not such as to cause great concern, the 
attending physicians informing the family Fri- 
day that with complete rest and proper care 
Mr. Perry would eventually be about again. 
The end came suddenly without warning, while 
Mr. Perry slept. 

Ernest Blackman Perry was born in Prairie 
du Chien, Wis., December 9, 1868. He was a 
son of Walter Scott and Emma _ Blackman 
Perry. Mr. Perry received his early education 
in the public schools of Ann Arbor, Michigan, 
and when this was completed he entered the 
University of Michigan. 

He was enrolled in the mechanical engineer- 
ing department and was graduated with the 
degree of bachelor of science from that depart- 
ment in 1889. In 1896 he received his master’s 
degree in mechanical engineering. While a stu- 
dent at the university he became a member of 
the Detla Upsilon fraternity and, later, the 
Tau Beta Pi, national honorary engineering 
fraternity. 

In 1889 he took a position with the Industrial 
Works as draftaman and was connected with 
that firm from that time on. In 1891 he was 
made superintendent and mechanical engineer, 
and, later, vice-president and general manager. 

In 1924 he came into the highest position the 
company could give him, that of the presidency 
of the concern. He served in that capacity 
until his death. 

On November 22, 1889, he was married to 
Susie I. Harwood, of Ann Arbor. To them were 
born two children, both of whom survive: 


Harold H. Perry, one of the managing heads 
of the Industrial Works; and Ernestine H. 
Perry. 


The survivors also include two grandchildren, 
two brothers, Walter B. Perry, of Bay City, 
and Paul V. Perry, of Chicago, and one sister, 
Mrs. Mabel Perry MacNeal, of Forest Hills, 
Long Island, New York. 

He was a member of the American Society 
of Mechanical Engineers and was affiliated with 
various other national organizations. He also 
was a member of the Rotary Club, of Bay City. 


ROADS AND STREETS 


He was a director of the Research Department 
of the University of Michigan, as well as a 
trustee of the University Alumni fund, and 
through this and other connections he was 
prominent among those identified with that 
school’s activities. 


J. J. Hilt has become associated with the 
Young Radiator Company as Sales Manager, 
having assumed these duties August 20th. He 
was formerly associated with the Racine Radia- 
tor Company and its predecessor, the Perfex 
Radiator Company since 1919, and has had a 
long experience in the field, having been as- 
sociated with Mr. F. M. Young, President of 
the Young Radiator Company, in the former 
companies as assistant to Mr. Young and in 
various capacities. 


The Young Radiator Company is making a 
specialty of the heavy duty radiator manufac- 
turing field in which Mr. Hilt has had a long 
experience. 

The new plant in Racine is modernly equip- 
ped with most complete and modern machinery. 


The Indiana Truck Corporation, of Marion 
Ind., announces that during the month of July 
the factory shipments increased 44 per cent 
over July a year ago. This is on top of sim- 
liar gains of 33 per cent for June and 44 per 
cent for May this year over corresponding 
months in 1926. 

The sales of Indiana Road Builders to State 
Highway Departments throughout the country 
are now more than double what they were for 
the entire year of 1926. Fleets of Indiana 
Trucks are operated by more than 25 of the 
State Highway Commissions. 

Every indication points to a further increase 
in Indiana Truck sales this fall. 

The Chicago office of the Climax Engineer- 
ing Company has been removed to 1608 Harris 
Trust Building, 111 West Monroe Street. This 
office was previously located in the same build- 
ing, but on a different floor. Mr. F. E. Blan- 
chard is in charge of the Chicago branch of 
the Climax Engineering Company. 


The J. L. Latture Equipment Company, of 
Portland, Oregon, representatives in Oregon, 
Washington, and Idaho, of the Climax Engin- 
eering Company, Clinton, Iowa, will be located 
on August 1, at 312 to 314 E. Madison street, 
Portland, Oregon. The new location is in a 
four-story fire-proof building and will house 
both offices and warehouse of the Latture or- 
ganization. A line of Climax engines, power 
units, and replacements parts are carried in 
stock by the J. Latture Equipment Com- 
pany and Climax users in the northwest can 
obtain parts from these people upon applica- 
tion. 

The firm of French & Hecht, of Davenport, 
Iowa, which has always conducted its business 
as a partnership, was recently organized as a 
corporation with a capital stock of $3,750.000. 

Articles of incorporation were filed with the 
Scott county recorder. The company operates 
a plant in Springfield, Ohio, as well as the 
plant at Davenport. 

According to a statement issued by the com- 
pany the present management will continue 
to conduct the business. There will be no 
change in ownership or control. 

The change was deemed advisable because of 
the greater convenience in carrying .on the 
business under corporate form, it was stated. 

ere are 37,500 shares of stock, all at a 
par value of $100 provided for in the articles 
of incorporation. Of these shares 12,500 are 
common stock, 10,000 are first preferred stock 
and 15,000 second preferred stock. There will 
be but $3,000,000 in stock issued and no public 
offering of stock is contemplated. 

The officers of the company under the in- 
corporation are G. Watson French, president ; 
J. L. Hecht, vice-president; W. Heesch, 
treasurer and T. B. Carson, assistant treasurer. 
Directors of the company are G. Watson 
French, J. L. Hecht and F. H. French. 

The annual meetings of the company will 
be held on the third Tuesday in October each 
year. 

The firm of French & Hecht was organized 
as a partnership between Col. G. Watson 
French, Judge Nathaniel French and J. L. 
Hecht in June, 1909. The partners at the time 
of the incorporation are Col. G. Watson French 
and J. L. Hecht. 


The Trackson Company, 500 Clinton street. 
Milwaukee, Wis., announces the appointment of 
two new distributors for its Trackson Full- 
Crawlers. 

The appointments are the William Ford Com- 
pany, 15841 Second Blvd., Highland Park, 
Mich., for the Detroit territory, and the T. W. 
Meiklejohn Company, Fond du Lac, Wis., for 
the Milwaukee territory. These companies will 
carry both the Standard Model F Trackson 
Full-Crawler and the heavy-duty Model D Track- 
son, as well as repair parts for both models. 

The Trackson Full-Crawler is a full-length 
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crawler for the Fordson which gives the tractor 
a sure footing in difficult ground conditions 
such as soft ground, mud, deep sand, snow, 
and ice, where wheel tractors cannot work. 
It adds weight to the Fordson for bearing down 
on hard pulls, and reduces the ground pressure 
to less than that of a human being, making 
it possible for the Trackson-equipped Fordson 
to stay on top in such conditions as bogs, 
swamp land, etc., where horses and other trac- 
tors mire easily. 

Arrangements have been made by which 
Smith Booth Usher Company, Los Angeles and 
San Francisco, are to handle the sale of Byers 
Bear Cats in the territory served by these two 
offices. 

Mr. E. L. Kelzer, Pacific Coast representative 
for Byers Machine Company, will continue to 
cooperate with Byers agents on the Pacific 
Coast. 


Miss E. L. Beller, recently elected Secretary 
of the National Paving Brick Manufacturers 
Association, is one of the few of her sex to 
enter a vocation long reserved to men. 

Paving brick, not ordinarily considered par- 
ticularly feminine, was chosen by Miss Beller 
as her special field of endeavor over ten years 
ago. Prior to her recent appointment she 
served the Association as Assistant Treasurer, 
which office she now retains in addition to the 
secretaryship. 

Widely known in the advertising world, Miss 
Beller is President of the Women’s Advertising 
Club of Cleveland, Ohio, and a former Vice 
President of that organization. 

Announcement has been made that on Au- 
gust 17th the directors of the Climax Engineer- 
ing Co., Clinton, Iowa, elected George W. Du- 
lany, Jr., Chairman of the Board of Directors, 
and elected Mr. Edward F. Deacon, president, 
to succeed Mr. Dulany, and also elected Mr. 
W. E. Eberhart, Jr., treasurer. 

Both Mr. Deacon and Mr. Eberhart have for 
some time been assistants to G. W. Dulany, Jr., 
chairman of the board of The G. W. Dulany 
Trust, with offices in the Harris Trust Build- 
ing, Chicago, and will now relieve Mr. Dulany 
of active responsibility for the Climax Company. 

Mr. Deacon was formerly president of the 
Brecht Company of St. Louis, was born in 
Detroit, Michigan, attended the University of 
Michigan, and Massachusetts Institute of Tech- 
nology. He has had long experience in manu- 
facturing and distribution. He will direct the 
extensive new plans that the company is mak- 
ing. 

The executive offices of the chairman of the 
board and president of the Climax Engineering 
Co., will continue to be in the Harris Trust 
Building, Chicago. 


H. O. Seymour, director of the Chain Belt 
Company, Milwaukee, died of heart failure July 
23rd at his country home, Lake Geneva, Wis. 
Mr. Seymour was director of the Chain Belt 
Company since 1918. He was also president of 
the First Wisconsin Trust Company, Execu- 
tive Vice President of the First Wisconsin Na- 
tional Bank, and Vice President of the First 
Wisconsin Company, all of Milwaukee. 





Henry Kasson 


Henry Rutgers Kasson, president of 
the R. F. Conway Company, paving con- 
tractors, Chicago, and well known in 
business and lodge circles in Chicago 
since 1898, died recently at his home, 
5408 Eastview Park. Mr. Kasson was 
born in Buffalo, N. Y., and was 69 
years old. 


He came to Chicago as district man- 
ager for the Barber Asphalt Paving 
Company. In 1924 he became president 
of the Conway company. He is sur- 
vived by his widow and two daughters, 
Mrs. Cornelia Kreamer and Mrs. Mary 
Owens. 


Mr. Kasson was a member of the 
Sons of the Revolution and of the Ma- 
sonic and Elks orders. He also was 
a member of the South Shore, Olympia 
Fields and Blue Grass country clubs and 
the Executives’ club. Funeral services 
will be held tomorrow at 2 p. m. in the 
chapel at 5227 Cottage Grove avenue. 
Burial will be at Buffalo. 
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